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Octamer-binding factor 1 


89 - 103 


(A99T) 


cagcaggactacaattatatcaatcattat ataaatattcfta 


Pitl, GHF-1 pituitary specific pou 
domain transcription factor 


91-101 


(T96C) 
(A99G) 


gcaggactacaattatatcaatcattatat aaatactc^ta t 
attactgacggaataatcgatgcccatac 


Myf5 myogenic bHLH protein 


164 - 178 


(C168A) 
(C171T) 


caatgaagtaatatcatatgctcaaatatt tgaaacaagftg 
ccgct tggcagttagtctagaaaaatatggcttgg 


E2F, involved in cell cycle regulation, 
interacts with Rb pl07 protein 


186 - 200 


(A195G) 


aatatttgaaaccagctgccgcttggcagt tagtctaga^ 
aata tggcttggatcataacaatgttgtggcaat 


cellular and viral TATA box elements 


268 - 284 


(T276C) 
(T277C) 


gaaaacaacatacacttttttggcccttta attgctgcccta 
tacca aggaataccaatggcaacatcaaatgatat 


Ikaros 3, potential regulator of 
lymphocyte differentiation 


281 - 293 


(A288G) 


Acttttttggccctttaattgctgctttat accaagg^atac 
c aatggcaacatcaaatgatatgtacacaga 


cellular and viral CCAAT box 


332 - 342 


(T336C) 


catcaaatgatatgtacacagaaagggaga tgat cggccat 
ttgaatatatcgaaaccatgccttatgttt 


Mammalian Otype LTR TATA box 


424 - 440 


(C426T) 
(T429C) 


tttattctgaaagtacaaaaacatctagat ttfctcaaaaaa 
gtcat agtcattgatagtatgtacgatatcaatgg 


TCF/LEF-1, involved in the Wnt 
signal transduction pathway 


484 - 500 


(C489T) 


atgtacgatatcaatggcgttgaatgcgta tttagftttgttt 
cacg ttatactgatcacgcctttgatccagtgaa 


X-box-binding protein 1 


491 - 505 


(T501G) 


atatcaatggcgttgaatgcgtatttagct ttgtttcacg^ta 
ta ctgatcacgcctttgatccagtgaaattta 


TCF/LEF-1, involved in the Wnt 
signal transduction pathway 


511-527 


(C516G) 
(T519C) 


gtatttagctttgtttcacgttatactgat cacgc^ttqgatc 
cagt gaaatttaacccaaaagagtttgatccctt 


Hox-1.3, vertebrate homeobox 
protein 


562 - 578 


(A570G) 
(T571C) 


tttaacccaaaagagtttgatcccttggaa agaaccgc^ct 
aattat gacatcatctggaacaactggattgcctaa 


COMP1, cooperates with myogenic 
proteins in multicomponent complex 


593 - 613 


(A600C) 
(T601C) 


gaaccgcattaattatgacatcatctggaa caactggcctg 
cctaaagggg tagtaataagccatagaagtataactataa 


Prostate-specific homeodomain 
protein NKX3.1 


626 - 638 


CA630G) 


ctggattgcctaaaggggtagtaataagcc atag^agtata 
ac tataagattcgtccatagcagtgatcccat 


POU factor Brn-2 (N-Oct 3) 


817-833 


(A822C) 


aagaaatttgagggcgaattcttcttaaaa accatccaaaa 
ttacaa aatcgcttctattgtagttcctcctccaat 


Pu.l (Pul20) Ets-like transcription 
factor identified in lymphoid B-cells 


844 - 860 


(T828C) 


agggcgaattcttcttaaaaaccatacaaa actacaaaatc 
gcttctattgtagttcctcctccaattatg 
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Hox-1.3, vertebrate- homeobox 
protein 


880 - 896 


(A888T) 
(T889C) 


gttcctcctccaattatggtatatttggct aaaagtccfcta 
gtcga tgaatacaatttatcgagcttaacggaaat 


transcriptional repressor CDP 


903 - 919 


(T907C) 
(A909G) 


tttggctaaaagtccattagtcgatgaata caat ct^tcgag 
c ttaacggaaattgcttgtggagggtctcct 


complex of Lmo2 bound to Tal-1, E2A 
proteins, and GATA-1, half-site 2 


951 - 963 


(T957C) 


ggaaattgcttgtggagggtctcctttagg aagagacatcg 
ca gataaagtagcaaagagattgaaagtacat 


TCF/LEF-1, involved in the Wnt 
signal transduction pathway 


967 - 983 


(A975C) 


gggtctcctttaggaagagatat cgcagat aaagtagc caa 
gagatt gaaagtacatggaatcctacaaggatatgg 


Prostate-specific homeodomain 
protein NKX3.1 


1036 - 1048 


(T1044G 

) 


ggatatggattaaccgaaacctgcagcgct ctaatact^ag 
cc ccaatgatcgagaacttaaaaaaggtgcaa 


transcriptional repressor CDP 


1049 - 1065 


(T1053C) 
(C1057A) 


ccffaaacctfiTcascffctctaatactt accc • ccaa at as 
agaactt aaaaaaggtgcaattggaacgcctatgcca 


Rib onucleo protein associated zinc 
finger protein MOK-2 (human) 


1066 - 1086 


(A1071G) 


ctaatacttaErcpornatpatecratTflflp'H" nnnn a cvcrtcrn 

aattggaacg cctatgccatatgttcaagttaaagttata 


Octamer-binding factor 1, POU- 
specific domain 


1158-1170 


(A1161G) 
(A1164T) 


tffffffaacccerctaErcrafTaftpaefWflaflaoror r»cm ptk\ ft cm 

ttc aaaagtcaaatgcttatgaaaggatatcac 


Ecotropic viral integration site 1 
encoded factor 


1182-1198 


(A1191G) 
(A1194C) 


aaaaggcgaaatatgcttcaaaagtcaaat gcttatgaa^g 
gctatc acaacaatccgcaagcaactcgtgatgctc 


Nuclear factor Y (Y— box hindiner 

factor) 


1236 - 1250 


(T1242G) 


LucguaagcaACicgigaigciCLtgacaa agatgg^tggc 
ttca tactggggatcttggatattacgacgaaga 


Pro^tat'p—'snwifif* Vi nm pnHotn pin 

1 ll/ObalC oJ/CulUw llUlilCVsvlUlllClXlt 

protein NKX3.1 


1309 - 1321 


(A1314G) 


gacagaLiLacccotgcag 1 igatcgaiig aaaga^gcxiarxa 
aatataaaggatatcaggttgcgcctgctg 


Snecial AT— rich ^pnupnrp- hinrHnp 
protein 1, predominantly expressed in 
thymocytes, binds to matrix 
attachment regions (MARs) 


1314-1330 


(T1317C) 
(T1320C) 


atttat ctat trtatitt e*atc eatt eaaaea art rat iTaaat a t 
aaag gatatcaggttgcgcctgctgaactggaaa 


Octamer-binding factor 1 


1373 - 1387 


(T1377C) 


attt ctgatgcgggtgttattggaattccggacg 


POU factor Brn-2 (N-Oct 3) 


1379 - 1395 


(A1380T) 


atgcg ggtgttattggaattccggacgaatttgct 


Octamer-binding factor 1 


1399 - 1413 


(T1401C) 


ttacaacatccaaatatttctgatgcgggt gt cattggaatt 
ccg gacgaatttgctggtcaattaccttccgcg 


Binding site for a Pbxl/Meisl 
heterodimer 


1422 - 1438 


(A1431G) 


tgcgggtgttattggaattccggacgaatt tgctggtca^tt 
acctt ccgcgtgtgttgtgttagagcctggtaaga 


GATA-binding factor 2 


1548 - 1560 


(A1551C) 
(T1554C) 


aactaaacatcttcgaggcggtgtcgtatt tatcgacagtat 
t ccaaaaggcccaacaggaaaactcatgaga 


Cart-1 (cartilage homeoprotein 1) 


1624 - 1640 


(T1636C) 


gaactccgtgcaatatttgcccgggaacag gcaaaatcaa 
aactata a 
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AGT 
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35 BssSI 


Ctggtg 


Ctcgga 


92 SsPI 


Aatatt 


Aatact 


118 Clal 


Atcgat 


Atcgac 


146 Ndel 


Catatg 


Cctatg 


155 SsPI 


Aatatt 


Gatttt 


189 Xbal 


Tctaga 


Cctgga 


282 EcoT14I 


Ccaagg 


Ccaggg 


417 Xbal 


Tctaga 


Cctgga 


460 EcoRV 


Gatatc 


Gacatc 


524 Apol 


Aaattt 


Aagttc 


553 EcoT14I 


Ccttgg 


Ccctgg 


570 PshBI . 


Attaat 


Gctgat 


769 AflHI 


Cttaag 


Ctgaag 


790 Apol 


Aaattt 


Aagttt 


802 Apol, EcoRI 


Gaattc 


Gagttc 


955 EcoRV 


Gatatc 


Gacatc 


1030 Aor51HI 


Agcgct 


Agcgcc 


1076 Muni 


Caattg 


Ccatcg 


1094 Ndel 


Catatg 


Cctatg 


1117 EcoRV 


Gatatc 


Gacatc 


1193 EcoRV 


Gatatc 


Gctacc 


1217 BssSI 


Ctcgt 


Ccagg 


1301 Clal 


Atcgat 


Atcggc 


1331 EcoRV 


Gatatc 


Gctacc 


1381 Sspl 


Aatatt 


Aacatc 


1406 EcoRI, Apol 


Gaattc 


Gcatcc 


1410 AccIII 


Tccgga 


Cccaga 


1417 Apol 


Gaattt 


Gagttt 


1605 Sspl 


Aatatt 


Catctt 


1613 Smal 


Cccggg 


Cccgcg 
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SV40-REDm(-SKL), CAG-REDm(-SKL)) „ 

5 (Mm r ~*?Hm) mytm^mmnrh- <m m AB-2000 &m v > 

tc 0 ^^MZmi&l&ftm 50 /z L t-tV^^r-V 50^ L SrJbP^fcio -^O^, CMV-Red, 
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NIH3T3, 9vhm5fe Rat-1. fchfij^ A543 $BJ&) Ottffl^l5 m L MfcV^v 5 — >-15 m L £ 

• 0^*^M^ift|j£Ut 0 miQn, NIH3T3 jsm (^mu^-f^s^ 

Wi^(UW)\^^Xm^^fcM'k(D^,%^^Y;VX-h 1 0, ^!>*|ilSfcNIH3T3 » 
T'^^^^f;^^ 630nra, A^m^^XitM:^^^: 622nm f^tf^^M" 

fc 0 £fc, ^yh&lfc Rat-1 N fch&jfe A543 IfB^T^S^^^* 630nm (D^^Y^X 
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Activator protein 4 € 


>4 - 80 £ 


C69T) c 
G75G) c 


ccagggaccccctggacctgggcaccgcc ggcatfcagct 
*acag agccctgaccaacttctccttcctgaggga 


RAR~related orphan receptor ^ 
alpha2 


Jl - 97 


x c 
A81G) 

8 


•ctgggcaccgccggcatccagctgtacag ^gccctgacca 
icttct ccttcctgagggaggccctgatcgacgccc 


Nuclear factor 1 3 


169 - 187 


C183T) 1 


jtggtgtcttacgccgacatcctggagaac agctgtagactg 
jcfeagt gctacgagaactacggcctgcgccagaaca 


Progesterone receptor binding site 


237 - 255 


[C243T) j 


jcgccagaacagcgtgatctccgtgtgcag cgagaa&gcac 
:atcttc ttctaccccgtgatcgccgccctgtacatg 


Tumor suppressor p53 (5* half site) 


458 - 478 


(C462T) 


Lcaagaaggtggtgctgctggacagcaagg aggafetgggcg 
\ffffcccast ecctsaEcaacttcatggcccggtactccg 


Tumor suppressor p53 (5* half site) 


563 - 583 


(G573T) 


tcaagccaagggacttcgacgccaaggagc aggtggccctfe 
t fatgtcct cctctggcaccaccggcctgccaaagggcg 


Zinc finger transcription factor 

7RP-SQ 


850 - 864 


(C858T) 
(C861T) 


atcgagaagtacagaatcccaacaatcgtg ctggccccfccf 
gtg atggtgttcctggccaagagccccctggtg 


Nuclear factor 1 


865 - 883 


(C879T) 


atcccaacaatcgtgctggccccccccgtg atggtgttcctg 
gctoaga gccccctggtggaccagtacgacctgtcca 


Member of b-zip family, induced by 
ER damage/stress, binds to the 
ERSE in association with NF-Y 


950 - 964 


(G960T) 


gagaggtggccaccggcggcgcccctgtgg gcaccgaggtf 
gccg tggccgtggccaagcggctgaagatcggcg 


X-box-binding protein 1 


1252 - 1266 


(C1263A) 


gccatcgacaaggagggctggctgcactcc ggcgacgtggg 
atac tacgacgacgatggccacttcttcgtggtg 


H6 homeodomain HMX3/Nkx5.1 
transcription factor 


1278 - 129C 


(C1281A) 
(C1284T) 


ctccggcgacgtgggctactacgacgacga tggacafttctt 
c gtggtggaccggctgaaggagctgatcaag 


Ribonucleoprotein associated zinc 
finger protein MOK-2 (mouse) 


1 oao _ 132? 

I Jul/ JL kj CiC 


KG1308A 


cgacgatggccacttcttcgtggtggaccg gctgaaagagct 
gatcaagta caagggctaccaggtggcccccgccgagct 


Winged helix protein, involved in 
hair keratinization and thymus 
epithelium differentiation 


1385 - 139E 


5 (C1389T: 


Agtggctgctgctccagcacccatccatca aggafgccggc 
gtgaccggcgtgcccgacgaggccgccggc 


NF-kappaB (p50) 


(1502-1516 


(G1506A 
'(C1512T 


ccgagcaggagatcatcgactacatcgccg agcgagtgtcfc 
) cca ccaagcgcatccggggcggcgtcgtcttcg 


Winged helix protein, involved in 
hair keratinization and thymus 
epithelium differentiation 


1531 - 154 


1 (C1536A 


v gagcgggtgtcccccaccaagcgcatccgg ggcggagtcgt 
cttcgtggacgacatccccaagggcgccac 



WO 2004/099421 



8 



PCT/JP2004/006362 



31 



5 

10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 



RoLWT 



Amino Acid Codon 



% 



RoLm 



•% 



Met 


ATG 


10 


1.84 


10 


1.84 


Trp 


TGG 


2 


037 


2 


0.37 


Glu 


GAA 


31 


5 7 


1 


0 18 




GAG 


5 


052 


35 


6i43 


Phe 


TTT 


U 


202 


0 


0 * 




TTC 


13 


239 


24 


4.41 


Asp 


GAT 


15 


2.76 


3 


0 55 


GAC 


12 


2l21 


24 


4^41 


Cys 


TGT 


5 


0.92 


1 


0.18 


TGC 






q 

y 


l.OJ 


His 


CAT 


8 


1.47 


1 


0.18 




CAC 


2 


037 


9 


1.65 


Gin 


CAA 


Q 

y 


1 £S 




u 




CAG 


4 


74 


11 


7 10 
z,.oy 


Asa 


AAT 


11 


2.02 


1 


0.18 




AAC 


7 


1 70 


17 


1 17 




TAT 




7 07 




0 


TAC 


8 


1.47 


19 


3.49 


Lys 


AAA 


28 




1 
1 


n is 


AAG 


17 


7 71 


"50 


7 17 


ne 


ATT 


19 


3.49 


2 


0.37 




Arc 


10 


1.84 


34 


6.25 




ATA 


7 


1 70 


n 
u 




**# 


TAA 


i 
i 


n is 


1 


ft 1 s 




TAG 


0 


0 


0 


0 




TGA 


0 


0 


0 


0 


Thr 


ACT 


o 

y 




n 

V 


ft 
u 




ACC 


n 
i o 


7 IO 


ift 


^ 5 1 

J.J 1 




ACA 


5 


0.92 


2 


0.37 




ACG 


5 


0.92 


0 


0 


Pro 


PPT 


c 
o 


1 1 

1.1 


>i 

H 


ft 7A 




ppp 


Q 
0 


1 47 


1 A 

10 


7 OA 




CCA 


7 
i 


1 70 


H 


n 74 




CCG 


A 
*t 


n 74 


ft 
V 




Ala 


GCT 


14 


2.57 


4 


0.74 




GCC 


in 


1 R4 




6 41 

0.*rj 




GCA 


0 
O 


1 47 


u 


ft 




GCG 


o 


1 1 

1 .1 


n 


ft 

yj 


Glv 


GGT 


5 


1 1 

1.1 


ft 
w 


Q 


GGC 


7 


1.29 


34 


6.25 




GGA 


18 


331 


5 


0.92 




GGG 


g 


1 47 


0 
\j 




Yaj 


GTT 


14 


2 57 


1 


0 18 




GTC 


10 


1 84 




0 55 




GTA 


17 


312 


1 


0 18 




GTG 


6 


ill 


42 


7!72 


Arg 


AGA 


8 


1.47 


9 


1.65 


AGG 


4 


0.74 


7 


1.29 




CGT 


3 


0.55 


0 


0 




CGC 


4 


0.74 


3 


0.55 




CGA 


5 


0.92 


1 


0.18 




CGG 


2 


0.37 


6 


1.1 


Ser 


AGT 


6 


1.1 


0 


0 




AGC 


8 


1.47 


14 


2.57 




TCT 


7 


1.29 


3 


0.55 




TCC 


3 


0.55 


17 


3.12 




TCA 


3 


0.55 


0 


0 




TCG 


7 


1.29 


0 


0 


Leu 


TTA 


19 


3.49 


0 


0 




TTG 


16 


2.94 


0 


0 




CTT 


12 


2.21 


1 


0.18 




CTC 


1 


0.18 


4 


0.74 




CTA 


3 


0.55 


0 • 


0 




CTG 


6 


1.1 


52 


9.56 



WO 2004/099421 



32 



PCT/JP2004/006362 



^9 



RoLWT 



ROLm 



10 



15 



20 



25 



30 



35 


Aval 


CTCGAG 


CCAGGG 


35 


Xhol 


CTCGAG 


CCAGGG 


59 


PstI 


CTGCAG 


CCGCCG 


65 


Apol 


GAATTC 


GCATTC 


65 


EcoRI 


GAATTC 


GCATTC 


70 


Muni 


CAATTG 


CAGCTC 


90 


Apol 


GAATTT 


CAACTT 


438 


Seal 


AGTACT 


GGTGCT 


528 


Apol 


AAATTT 


AAACTT 


532 


Dral 


TTTAAA 


TTCAAG 


618 


Hindi 


GTTAAC 


GCTGAC 


618 


Hpal 


GTTAAC 


GCTGAC 


630 


Apol 


AAATTT 


GAACCT 


660 


BamHI 


GGATCC 


GGACCC 


744 


Psp 14061 


AACGTT 


AACCCT 


793 


BspT104I 


TTCGAA 


TTCGAG 


810 


AflH 


CTTAAG 


CCTGAG 


833 


Apol 


GAATTC 


GAATCC 


833 


EcoRI 


GAATTC 


GAATCC 


931 


Agel 


ACCGGT 


ACCGGC 


1038 


PshBI 


ATTAAT 


GCTGAT 


1050 


BspHI 


TCATGA 


CCACGA 


1113 


BglH 


AGATCT 


GGACCT 


1165 


Dral 


TTTAAA 


TTCAAG 


1225 


Clal 


ATCGAT 


ATCGAC 


1273 


PshAI 


GACGATGGTC 


GACGATGGAC 


1296 


Pvul 


CGATCG 


GGACCG 


1302 


Dral 


TTTAAA 


GCTGAA 


1328 


EcoRV 


GATATC 


GCTACC 


1523 


Bstll07I 


GTATAC 


GCATCC 



35 MMmi4 

WD-Jtt— ^MB^iJ SV40 OT^^ALfc^^— ^^bfcCif ^M;SV40- 
RoL(Green), SV40-RoL(Orange), ; S V40-RoL(Green)m, SV40-RoL(Orange)m) o 

^fr^tivmfcttmmfflmmm nih3T3 ,«^^:y5!K7^^^$:^^^^v^T^A, 



WO 2004/099421 PCT/JP2004/006362 

33 

&mm(j&wt'-*vh#:M)$:. mtftm^mm^/uh-/wm LB9506 &jBvvh 0 f-v 
yMZMmt&mm so u l {c&yjji?—^ soui &finx.tc 0 ^co^^ m&m sv4o- 

RoL(Green), SV40-RoL(Orange)-ete ; e*l j etl 1X10 6 , 4X10 5 RLU fu^fcS^ SV40- 
5 RoL(Green)m, SV40-RoL(Orange)m M&V %T 5x1 0 8 , 8xl0 7 RLU (D{g.%7jkl,f£ 0 H118(e: 

io mmmi5 

^<Dm^m®L*mfe-t-%o ^x\ m%M%mftxm* ^mb^m**^^ -r 
y^-^^/^^ N m&&yt#iss<?^\<^xmtettmAi,tcmm<Dmmmi5 » l 
tcitv^^-^isjuL ^p^ N Th-mmmm%^?wvmfemw.*m^xm% 

*^M-£2IJ^Wt(E]20) o ^^^M^^bfc^m. ^^fe^5fe«r^fiJi- 
20 ZtclblZ Hoya ^±M^7— 74^?— 0-54 MSri!^ *fc«fet^fe«3feSr4HW-t-*fc 

Hoya |fcSS^7— 74 A»#*- R-60 ^SrSiR-rS^"^^^ nTtB-T^bSiirSrflHB 
• bfc„ S!lJ£3Mgtt, 1) *U"e»**Sra36i-« « % Rfe3B3t*>v"«* 

©3S3teJSH4). 2)^7—7^/^—0-54 Si-e&Jtbfc^/V*— PKffi A, 
3te*£rSI£s iit£^^^^ftStti:1-5„ 3);&5— R-60 It'ft^L 

t-rz> 0 4)74*?—(Dmmm&Wk&i-%zbxm&<Dmyti%&*nms &e>fc 3 &,<d& 



WO 2004/099421 



PCT/JP2004/006362 



34 

(B) iS&S&b&ssWz.'Ck % "C % ^bT(C) ragfe, #fe38^>y^tJ:ov W£ 
§H«<Jl7 

3fc*£r-j££bT, 20(D^a*S^^^^*T^^e7 i >^-e^|Ebf=o 1322(A) 

^bTilJI^T^bt-^^^J^^ofco £*ui, »rt-e^6Hm»^bfc^. 
2#^<z>^!ira: Ai ^b-<-r}$^i^^^>^ > J.O Al ^-<-c^±T'fe5tfM-e#5 0 

am^tt-p—^-^^h&tk i?&xmm-%m&m$^im$$&z>, A2 ^ 
30 @:#)j;tfc£, -WW— ^^xmmmmm\^x^^^mm>K B^^MLxm^im 



WO 2004/099421 PCT/JP2004/006362 

35 

m^mm 

»3te^^"^Sr=— K1-5 DNA t'fcot, ^DNAfi, a) "#&£faJ&©jfc#/«riE^B^- 

10 a) jfc#fcte^B^j&9&*l^v\fc5te, cDNA (D^l^mM-r^XM 

b) cDNA ^ge^&WC. adKOaKVa— fc— : i?&V$%MMlZ.Wg.-fZ>Tm % 

15 ^^i-5^t^^m^«^feo 

7. **3&3fe««aS535~635iim^fcoT. «3te&J£#i&J£^^»ttfc:##U 
^V^^^^r51*fc^2^±<^^^>'^^V3te^^^fL^fflJ^T^^m^fM^ 

8. ft^3fe^S^535~635nm-efeoT, |i^:^^?|ij^#(c:^^^#b 
20xmi(Dl^tc.^2^±.<D^%^^m.^^mh^Xt^ 3$X±.(Dm%?>/<? 

^^m%mm^x^^^mxhm^7} l cmm(Dm^mm^}o 



WO 2004/099421 PCT/JP2004/006362 

36 

11. mt/tmmmfe&Wfcnmmz.ikftL.f& ^%mifc-tz>iiztc.fe2sx±.(Dmyt# 

12. m^m7^ii<D^irfi^z.mm(om^mm^^ts^m^^-- 0 

13. m^mr^ii^^Tti^Kmrncom^mmm^fcim^m^mm^m.^ 

14. %ft&mmm&mzmmmz.fc^fo ^sn^s'j *smt£%*m%-rz>2)z 

15. 2SX±(Dmm&yt?^?te, **3§^:ft^535~635nm-Cfco-C, lo©^ 

^SKT^^"srii-efcsf»^i3^fcfii4^fa«4ontfL»j^o 

• ^0$fJ^lT^tj>if^l5}c|E«c©ntfLmifflJ3ao 

17. B5fc^ft^J^#^^S^I^#b^V ^S^#SiMIB#ft&S§fti-53» 

18. SiJ^O^n^---^cC)^iJ#PT{-fc53WJi^^^^^it^^b, fglO^ 

tefNE^n^*- ^0©J#T^fc9^at)01^Ji(7>^^^^^a^^»^^7 B 
n^-^O^T{-fc§|f^l4^|B^OiJt?Lm*IBJISo 



WO 2004/099421 PCT/JP2004/006362 

37 

^ft^^l4^l3«OBt?Lm^Jfeo 
15 22. SlJ^^^^^cD^J^T^fc62{@OBuia^^^^^a^ J f-^b. |gltf>3i§ 

*14Wffi7 p n^-^o^iJ^iT^fe5M*:^l4^|5«fe<Dnt?LM^ilSo 

23. ^J^O^n^^^MT»52{@(^HfrlB^^^^st^^b, 1^1038 

24. ff^l8~21(DVNi a tbd^^lBm©>tam»^^il^4 J ^^#M^^Sr 

ioow«^^n^-^^^i-5^^b##i(7>^#$rWtfi-§xa^^i-^^ 
25 #jco^y— -Vi/^feo 

ay^#^^#b^v^a^^ij^^^^3te«2^±o^5fe^^^^^^m* 



WO 2004/099421 PCT/JP2004/006362 

38 

27. 3u±(omyt^y<^(Dmm.m^m^mx^m^m3\z.mm.<o^T^ 0 



WO 2004/099421 PCT/JP2004/006362 



1/2 2 

F i g. 1 




, 



v=3 * 



5fc] 



+ 



WO 2004/099421 



PCT/JP2004/006362 



2/2 2 

Fig. 2 



SV40 
promoter 


it. :-..jjub: 


SV40 
PA 




CMV 
promoter 




BGH 
PA 



CMV 
enhancer 


Chicken p- 

actin 

promoter 


B-globin 
intron 




IRES 


Neof 


SV40 
PA 



CMV 
enhancer 


Chicken p- 
actin 


p-globin 
intron 


Koz 




IRES 


Nee 


SV40 
PA 




promoter 











CMV 


Chicken p- 


p-globin 
Intron 


Koz 




SV40 


enhancer 


actin 




PA 




promoter 







v.;^, - S> ,■■>„■< ; p- 



"~ 1060000 2000000 

Relative light units 



WO 2004/099421 



PCT/JP2004/006362 



3/2 2 

F i g. 3 




400 500 600 700 

Wavelength (nm) 



WO 2004/099421 



PCT/JP2004/006362 



4/2 2 

Fig. 4 




0 -I 1 1 1 1 1 — i — i — i — I 

0123456789 

Incubation time (hr) 



WO 2004/099421 



PCT/JP2004/006362 



5/2 2 
Fig. 5 



100 




400 500 600 700 
Wavelength (nm) 



WO 2004/099421 



PCT/JP2004/006362 



6/2 2 

F i g. 6 




Time (min) 



WO 2004/099421 



PCT/JP2004/006362 



7/2 2 
Fig. 7 



> S> 

CO ^ 

p 




I I I I 

Red 10 30 



III! 
50 70 90 



Green 90 70 50 30 10 



Red and green luc. activity (%) 



WO 2004/099421 



PCT/JP2004/006362 



8/2 2 

Fig. 8 



5 - 



- E54 



- ROREs 



p-actin 



p-actin 



f ,.r- 



- TK 



RL 



4 _ 



3 - 



2 _ 



1 - 



I 



< . ... 



:-. -Hi • 



i 



hBMAU 
hCLOCK 
mRORa4 



+ 
+ 



+ 
+ 
+ 



WO 2004/099421 



PCT/JP2004/006362 



9/2 2 

Fig. 9 




350 450 550 650 750 
Wavelength (nm) 



WO 2004/099421 



PCT/JP2004/006362 



1 0/2 2 

Fig. 10 




WO 2004/099421 



PCT/JP2004/006362 



11/22 
Fig. 11 




«S*t£SS 
m7a=E—$- 



u 




A 


B 








Tfl 


Hi 






• » 

■ ■ 

■ ■ 




M2 fo%mntfttomG:&&ir&fc : *mmffi&<DM i )-->? 




• ■ ■ ■ ■ 



B 





^1 


flu 




id 






H * *. Jf it ORfigtt)- 



WO 2004/099421 PCT/JP2004/006362 



1 2/2 2 

Fig. 12 



0ij ^(DBmw.m^mmuz±v<Dmm 




te*,<D\zirmimtf'zimttez> 0 



jta * m m mm) 



WO 2004/099421 



PCT/JP2004/006362 



1 3/2 2 

Fig. 13 



RedWT 
RE Dm 



1 kl^GAAGA^ 



bCTGGCACAl 60 
frTt =CTGGCACfi 60 




RedWT 
RE Dm 

RedWT 
RE Dm 



601 
601 



1 



'GCCTAai 
GCCTAaI 



iiiiiaiiiiiis 



mmm® 



aGATTCGTCCAjmGCAGp 660 
fcGATTCGTCGfl 1 \GCAG Z 660 




RedWT 
RE Dm 



ETTifsGWrAlrfr ac gac gaWs acag at ijrpLT c t atg itvErTip atc GjfcTjTG aaaga 

FTpgqyfl : rACGACG4j^CAGATT|^TCTATGT|43T^5ATCGpC|rGAAAGA 



1321 
1321 



CAGGTllEcteCTGCnpfepTGGJ 
CAGGT 3 3C Z ZCTGC Z 3A 3 :TGGJ 



RedWT 
RE Dm 



1381 
1381 



1441 
1441 



ssE:5:2u:SsS 



!AGCCTG"G|lfi5^A^^TGACCGAhRAGGAk^^tAGGATTATATfcr 1 
iAGCCTGG : HAGAC : \TGACCGfl 3 ^AGGAfjsTfSpAGGATTATATf: 1 



500 
1500 



RedWT 1501 pC^AGCTppfffic|lpcffi< 
REDID 



1501 EC " 3AGCT 3 gTJ G j^J^Sfrcj 



!A]lpT|rpG^GCGG(lpT|J^^Th 

:a : :t 3 3 sgcgg : sr spTjGpT): 



ill 



ffTTl 1560 
AttI 1560 



RedWT 
RE Dm 

RedWT 
RE Dm 



!cfejtAAGGCCCAACAG< 
1561 rC 3 1AAGGCCCAACAG1 



&TGAGAAACGAW3Tfc 

Atgagaaacga 3 :t 3 



1641 
1641 



WO 2004/099421 



PCT/JP2004/006362 



RE Dm 

HO2O03-O16839 



RE Did 

WO2O03-016839 



RE Dm 



WO2003-016839 121 




121 



REDm 1B1 
WO2003-O16839 161 



CTGGAGAAGTATGGCCTGGATCA< 
TGGAGAAGTATGGCCTGGAT< 



CACAACAflteTGGTGGCCATjlp 
'CACAACAAppTGGTGGCCATp jri 



varAGi 

*G FTC 



^CGl 180 
TGj 180 



240 
240 



REDm 24 
WO2003-O16839 24 



i KacaacatLLa* 

1 fiACAACAT ftCA< 



CACTTJ3TTCGGCCC 
ftXTTITTCGGCCC 



ijCCAATGGC Z 300 
fccAATGGCft. 300 



REDm 301 ECATC:AACGJ 

W02003-016839 301 CVCATC ft RACGJ 



TG T AC ACCE AGAG GG AG AT GATpp GC C Apt T G AAC ATC TCC AAG CCA 360 
.TGTACAC ft 3 AGAGGG AG AT G A? ft 3GCCB T 2TGAACATCTCCAAGCCA 3 60 



REDm 361 
WO2003-016B39 361 



REDm 421 
WO20O3-016839 421 



REDm 481 
WO2003-016639 481 



TGATGTTCTGTT* 
TGATGTTCTGTT 



GAAbjrcfcE! T G CCfeir TCATEK TGAAGG TG CAGAAGCACC T Gj 420 
GAfl ft TC ft CTGCC 2 TTCAT I CT GAAGGT GC AG AAGC AC CTGj 420 



iiiiiisiii 




CfcGTACACCJ3XTCACGCp[r 
i A|3GTACAC| I |3ATCACGC( 4r' 



fTTCGApCCAGTGAAGTTCAACC( 
'TCGA : 3CAGTGAAGTTCAACO 



iclr 
3" 



540 
540 



REDm 541 
H02003-016839 541 



1 feuuVGAGTTflfA|rCCCCTpEAtftG^ 

1 fiAAGAGTT jsAp -CCCT : 3Aft \GAACCGC yTGAT IfiTGACATCp|rCTGGf^' 



\CAACfc 3G Z 600 
ft.CAAC I 3G ft. 600 



aGtCACAGpAGcErfcEap 
jrcpCACAGjft.TCT \T ftj\C T£ 



660 
660 



REDm 661 GATCCCATCTACGGCAO 

pATCCCATCTACGGCAO 



WO2003-016839 661 



REDm 72 
WO2003-016839 721 



REDm 



WO2003-016839 781 



REDm 

HO2003-016839 84 




1 pAteACGCCTTrfsi 
1 \z& rpACGCCTT ip< 



781 ft.TGGTi 



41 pCTATEp 
41 pCTAT ip 



^^TGCCTCCTCCRKTl^TGGTGjrATCTGGC^AG^G; 
T : 3TGCCTCCTCC I \1 I A.TGGT : TATCTGGC I ftAG TCfcCC 



GpCarpTGGTt33ATGAb 

c zcqz :tggt : satga^ . 



900 
900 



REDm 901 JTACAA1 

WO2003-016839 901 TACAA? 



ill! 



IgctI 

SGCTi 



CTCTGG 
CTCTGGi 



AGACATCJ 960 
CATCi 960 



REDm 961 
WO2003-016839 961 



REDm 1021 
WO2003-016839 1021 



REDm 1081 
WO2003-016839 1081 



fcg-T fficCAAGAGACT 
IT : 3 C C AAG AG AC T i 



TCCTfcCAGGGCirATGGpCTGACd 1020 
>TCCT : 3AGGGR TATGG 2 =TGACC 102 0 



JAGACCTGT 
5 AG AC C T G Ttrd 



TkGpG73£TGATjfTG|wcfccCAACGAT 
T rcpGCp ITGAT ft ZTG rcTgCCAACGAT 



ZTGR 
CTGA 



! GlS£cfcEfc1 1080 
GGG j 3C ft ATC 1080 



pGttcCCiCTATGCC|^A]tpf|£AteTGAAfepTG^ H 

[sG^ccccTATGCcffiA yT^A^TGAA^ 11 



1140 
140 



REDm 1141 
B02003-016839 114 



REDm 1201 
WO2003-016839 1201 



1 bGACCAAGAGAGAAtpGCGAGA'rjrjrGCT TCAAG8V 
1 pGACCAAGAGAGAAy^GCGAGATpjrGCTTCAAGj rt 

jAACAACp 



ScfcCAGGCCAC 
ZC I 2AGGCCAI 




GGGATGcfcCTGGACAAGGADSGGTGGCTGCACACC 
GGGATGC I Z T GGACAAGGA r 3GGTGGCTGCACACII 



r 1260 
Z 1260 



REDm 12 61 jCTGGI 

WO2003-016839 1261 3TGG( 



TAfclt AC GACGJ 

ta r tacgacg; 



WCTATGTlppTGGApCpGCTGAAAGAGCTfc^TCJ 1320 
ftTCTATGT : 5TGGA ZR 5GCTGAAAGAGCT SATC 1320 



REDm 1321 pAGTAJ^A|3EG|dfAteAGGTQ3CCCCTGC^; 

MO2003-016839 1321 ftAGTfl I ftA ft 3Gp TA I :AGGT " SCCCCTGCp p; 



A^^GGApSAT^TpGCTlrcrrGCAGCACCdr 1380 
AG I TGGA ft ftAC : FGCT 3T TGCAGCACCC Z 1380 



REDm 1381 
HO2003-016839 1381 



fiSipSijpS 



1440 



1441 bcCTGTGT Z 3TGCTGGAGCCTGGCAAGAC 



WO2003-016839 1441 



CCTGTGT 3 3TGCTGGAGCCTGGCAAGAG 



lTGACCGAGAAk£AbpTGCAGGAp 
LTG ACCGAGAA ft 3A ft 3TGCAGGAC 



C : 3AGCTGGT 
WO20O3-016839 1501 bC ft 3AGCTGGT 



.•jjuE'i'fiuEsSii 



it AG 3 ATT 1560 
JfTC3ATT 1560 



REDm, 1561 
HO2003-016839 1561 



3GCCCAACAGC 
GGCCCAACAGC 



CTGATGAGAAACG 
CTGATGAGAAACG 



pTGAGGGC 
CTGAGGGC 



REDm 

WO2003-016839 



1621 pVGGCEpfcTCBftAGCjTGTAA] 
1621 ^AGGCfitu^ TH3CT G|rGTAA| 



WO 2004/099421 



PCT/JP2004/006362 



1 5/2 2 

Fig. 15 



CMV-REDm 
CMV-Red 
SV40-REDm(-SKL) 
SV40-REDm 
SV40-Red(-SKL) 
CAG-REDm (-SKL) 
CAG-REDm 
CAG-Red 




0 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 

RLU/20sec 



WO 2004/099421 



PCT/JP2004/006362 



1 6/2 2 
Fig. 16 




500 550 600 650 700 750 

Wavelength (nm) 



WO 2004/099421 



PCT/JP2004/006362 



RoLm 
RoLWT 



1 7/2 2 
Fig. 17 

1 [\TG]yTAAl l {5A^TCAT| rTi^ 



60 
60 




RoLm 841 
RoLWT 8 41 



RoLm 961 
RoLWT 961 



RoLm 1021 
ROLWT 1021 



RoLm 1081 pGGi 
RoLWT 1081 pjGGGTAGt 



RoLm 1141 
RoLWT 1141 



RoLm 1201 
RoLWT 1201 



RoLm 1261 
RoLWT 1261 



iiiilil^Biiijlgisiilsi 



mfftfcACGACGATG. 
A I TA I 3ACGACGATG< 



.TTTCTTCGT 
.TTTCTTCGT ftb 



RoLm 132 
RoLWT 132 




.TCAAG 1320 
.TCAAG 1320 



RoLm 1361 
RoLWT 1381 



RoLm 14 41 
RoLWT 14 41 



1 (TACAAGGGfcE 
1 [fACAAGGGfe p 



iiilBilililsiillls 



:CATCfc 13B0 
:CATCT 1380 



: 1440 
r 1440 



SACTAppffcEca 1500 
GACTA I fcT ft 3CC 1500 



RoLm 1501 

rolwt 1501 b; 



GAGT 3 rc r zc : \Q Z *A 3 ZG z 
GAGT I TC 3 3C Pi PlC I fVA ft 3G T 



GAGT : 3TCTTCGT 3 
GAGT 3 3TCTTCGT T 



1560 
1560 



R6Lm 1561 
RoLWT 1561 



RoLm 1621 
RoLWT 1621 



iiiiii'ls! 



mm 



IHlttlllfelplplHII 

' « * *3 35u 35'j 3* u 



^AGAAGAAb 1620 
:AGAAGAA^ 1620 



1632 
1632 



WO 2004/099421 



PCT/JP2004/006362 



1 8/2 2 
Fig. 18 




f 

I 
1 



70 
60 
50 
40 - 
30 - 
20 - 
10 - 



OS* 




WO 2004/099421 



PCT/JP2004/006362 



1 9/2 2 

Fig. 19 




it-**. AM (mm 



WO 2004/099421 



PCT/JP2004/006362 



20/22 
Fig. 20 




450 500 550 600 650 700 750 

Wavelength (nm) 



WO 2004/099421 



PCT/JP2004/006362 



2 1X2 2 

Fig. 2 1 



(1>»-*feHfc«* (2)»-«fe*^»* (3)«-*fe363W« 




Green Orange 

GreenlOO 80 60 40 20 0 100 80 60 40 20 0 100 80 60 40 20 0 

E«<i 0 20 40 60 80 100 0 20 40 SO 80 100 RedO 20 40 60 80 100 

Orange 



Volume ratio 



WO 2004/099421 



PCT/JP2004/006362 



2 2/2 2 
Fig. 2 2 



(1 )»-«fe»3fefij* (2)«-*feSB3fe|HR (3)«e-^^M 

(*fe#ll3t»*-3t) (*6li63te»*-3e) (»fe»3fe»«-3t) 




Green 1 0.8 0.6 0.4 0.2 0 Red 1 0.8 0.6 0.4 0.2 0 Red1 0.8 0.6 0.4 0.2 0 

Orange 0 0.2 0.4 0.6 0.8 1 Green 0 0.2 0.4 0.6 0.8 1 Orange 0 0.2 0.4 0.6 0.8 1 



Volume ratio 



WO 2004/099421 PCT/JP2004/006362 

1/41 
SEQUENCE LISTING 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 

<120> Multi-assay system for gene transcription activity 

<130> P04-31 

<150> JP2003-127629 
<151> 2003-05-06 

<150> JP2003-407564 
<151> 2003-12-05 

<160> 65 
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<210> 1 
<211> 1638 
<212> DNA 

<213> Wild Type Phrixothrix Green Luc if erase 
<400> 1 

atggaagaag aaaacattag gcatggagag cgtcctcgtg atatagtcca tcctggctcg 60 

gcaggacaac aattatacca atcattgtat aaatttgcat cttttcctga agcaataatc 120 

gatgctcata caaatgaagt aatatcatat gctcaaatat ttgaaaccag ctgccgctta 180 

gctgttagta tagaacaata tggcttgaat gaaaacaatg ttgtgggtgt atgcagtgaa 240 

aacaatataa acttttttaa tcctgtcctt gctgctttat acttaggaat accagtagca 300 

acatcaaatg atatgtacac agatggagag ttaactggtc atttgaatat atcaaaacca 360 

actatcatgt ttagttcaaa gaaagcactc ccgcttattc tgagagtaca gcaaaatcta 420 

agtttcatta aaaaagtcgt agttatcgat agcatgtacg acattaatgg cgttgaatgc 480 

gtatctacct ttgttgcacg ttatactgac cacacctttg atccattgtc atttacacca 540 

aaagattttg atccccttga aaaaatcgca ttaattatgt catcatctgg aacaactgga 600 

ttgcctaagg gtgtagtact gagccataga agt.ctaacta taagattcgt tcatagcagg 660 

gatcccattt atggcactcg tacggttcca caaacatcaa ttctttcctt agtaccgttc 720 

catcatgcct ttggaatgtt tactacatta tcttactttg tagtaggact taaggttgta 780 

atgttgaaga aatttgaggg cgcacttttc ttaaaaacca tacagaatta caaaatcccc 840 
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actattflrtaer 

OU LO L Lg LQg 


t er cro o o ot o c 

L55UUUV/ LOL* 


aerfctaterertE 

Ug L l«U »oO O 


tttttggcta 


aaaffeccatt aertoeratcaa 

UUUgvV/V/Q L L 03 LvgO LwClCl 


900 


taceratttat 

UuvgU L L Ld L 


oeraffottaao 

L*gagV/ U LUUU 




actEEaEffaer 

^» 0 0 ^ O O O 


ctcctttaerer aaaacratfrto 

ULVWLLLHgg OUOOgOLgLV 


960 




taercaaaffaer 


erttfraaatta 


cctssaatca 


tacaaercrata tertrattaaot 

V-UUUUggU LO LggO LlOOv L 


1020 


era a a tvfct fret 


erofrot frtaat 

5V/5W Lg LOCI L. 


frattacccct 

5w L LuUvVV/ v. 


cataatercter 


teraaaanaP'P' ttnaant c^a 

ugaaaauogg L LvOOv LggO 


1080 


a era cent t fro 


oataoattaa 


ae/ctaaafrtt 

ago Laaag l u 


ttaffataacer 


otafit e p P r P p aa prpriPritacrfxa 
uLawLgggaa ggugvLOggo 


1140 
1 i.*tv 


fi fi a P^a P*a a a 


p*a p'cr tra a a t 


at frit tt a a a 

a kgvi l l Laaa 


acrt ftaaatera 

ag uguaa Lga 


ttatp'aaao'cr atattflpasin 
LLOLgaoogg a La L LauaOO 


1900 


aatccereraaer 

act tuuggaag 


caaotattera 

VCJC4 V LO L LgO 


taetatterae 

LUv LCI L kgUU 


aaacaterfrtt 

UOOga tgg L L 


erffcttcattn tfnraeratatt 

ggUL LVQUw LggOgCt LO L L 


1260 


freratattacer 

66 a *- a *- Lavg 


accraaeratfrp" 


aaatttcttt 

CJCt Q L L ILL 


a 1" a frt 1* er at c 

Ct LOg L LgO LU 


frattcraaafta aottattaaa 

gOLLgOOOgO OvLLOLLOOO 


1320 


taoaafrererat 

LOVsOaggga L 


atea ejerttffc 


cro o t trot era a 

gUV Lgw LgUU 


ctfrcraaaate 

V LggUOOO LU 


tenttttafia anatrrtaacrt 

LgoLLLLOOO ooatOuaagL 


1380 


at terct crater 

ci l ugw Lga tg 


n ff+i" a n 




*ya fi ira a ttt & 

gOvgUO L L Lg 


nt crprflp.fl at t anfittrptcrfit 

L» LggQwOa L L OOu LgOLgOL 


1440 


tfrtfrttfrtfrt 

Lg Lg l Lg Lg l 


tae r aatfite r P' 


fia a era n or.t p 1 


a fit era a a a <r or 
ol» igaooogg 


aaottfiaaorji ttttattima 
aag l Looaga ill La l Lgoa 


1500 


gcacaagtca 


ctccaacaaa 


gcatcttcga 


ggcggtgtcg 


tatttgtaga cagtattccg 


1560 


aaaggeccta 


ctggaaaact 


catcagaaag 


gagctccgag 


aaatatttgc ccagcgagca 


1620 


ccaaaatcaa 


aattataa 






! 


1638 



<210> 2 

<211> 545 

<212> PRT 

<213> Wild Type Phrixothrix Green Luc if erase 

<400> 2 

Met Glu Glu Giu Asn lie Arg His Gly Glu Arg Pro Arg Asp Me Val 
1 5 10 15 

His Pro Gly Ser Ala Gly Gin Gin Leu Tyr Gin Ser Leu Tyr Lys Phe 
20 25 30 

Ala Ser Phe Pro Glu Ala lie He Asp Ala His Thr Asn Glu Val lie 
35 40 45 



Ser Tyr Ala Gin lie Phe Glu Thr Ser Cys Arg Leu Ala Val Ser Me 
50 55 60 
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Giu Gin Tyr Gly Leu Asn Glu Asn Asn Val Val Gly Val Cys Ser Glu 
65 70 75 80 



Asn Asn lie Asn Phe Phe Asn Pro Val Leu Ala Ala Leu Tyr Leu Gly 
85 90 95 



lie Pro Val Ala Thr Ser Asn Asp Met Tyr Thr Asp Gly Glu Leu Thr 
100 105 110 



Gly His Leu Asn Me Ser Lys Pro Thr He Met Phe Ser Ser Lys Lys 
115 120 125 



Ala Leu Pro Leu lie Leu Arg Val Gin Gin Asn Leu Ser Phe lie Lys 
130 135 140 



Lys Val Val Val Me Asp Ser Met Tyr Asp Me Asn Gly Val Glu Cys 
145 150 155 160 



Val Ser Thr Phe Val Ala Arg Tyr Thr Asp His Thr Phe Asp Pro Leu 
165 170 175 



Ser Phe Thr Pro Lys Asp Phe Asp Pro Leu Glu Lys Me Ala Leu Me 
180 185 190 



Met Ser Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Val Leu Ser 
195 200 205 



His Arg Ser Leu Thr Me Arg Phe Val His Ser Arg Asp Pro Me Tyr 
210 215 220 



Gly Thr Arg Thr Val Pro Gin Thr Ser Me Leu Ser Leu Val Pro Phe 
225 230 235 240 



His His Ala Phe Gly Met Phe Thr Thr Leu Ser Tyr Phe Val Val Gly 
245 250 255 



Leu Lys Val Val Met Leu Lys Lys Phe Glu Gly Ala Leu Phe Leu Lys 
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260 265 270 



Thr lie Gin Asn Tyr Lys lie Pro Thr lie Val Val Ala Pro Pro Val 
275 280 285 



Met Val Phe Leu Ala Lys Ser Pro Leu Val Asp Gin Tyr Asp Leu Ser 
290 295 300 



Ser Leu Thr Glu Val Ala Thr Gly Gly Ala Pro Leu Gly Lys Asp Val 
305 310 315 320 



Ala Glu Ala Val Ala Lys Arg Leu Lys Leu Pro Gly He He Gin Gly 
325 330 335 



Tyr Gly Leu Thr Glu Thr Cys Cys Ala Val Met lie Thr Pro His Asn 
340 345 350 



Ala Val Lys Thr Gly Ser Thr Gly Arg Pro Leu Pro Tyr He Lys Ala 
355 360 365 



Lys Val Leu Asp Asn Ala Thr Gly Lys Ala Leu Gly Pro Gly Glu Arg 
370 375 380 



Gly Glu He Cys Phe Lys Ser Glu Met lie Met Lys Gly Tyr Tyr Asn 
385 390 395 400 



Asn Pro Glu Ala Thr lie Asp Thr He Asp Lys Asp Gly Trp Leu His 
405 410 415 



Ser Gly Asp He Gly Tyr Tyr Asp Glu Asp Gly Asn Phe Phe lie Val 
420 425 430 



Asp Arg Leu Lys Glu Leu lie Lys Tyr Lys Gly Tyr Gin Val Ala Pro 
435 440 445 



Ala Glu Leu Glu Asn Leu Leu Leu Gin His Pro Ser lie Ala Asp Ala 
450 455 460 
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Gly Val Thr Gly Val Pro Asp Glu Phe Ala Gly Gin Leu Pro Ala Ala 
465 470 475 480 



Cys Val Vat Leu Glu Ser Gly Lys Thr Leu Thr Glu Lys Glu Val Gin 
485 490 495 



Asp Phe Me Ala Ala Gin Val Thr Pro Thr Lys His Leu Arg Gly Gly 
500 505 510 



Val Val Phe Val Asp Ser lie Pro Lys Gly Pro Thr Gly Lys Leu lie 
515 520 525 



Arg Lys Glu Leu Arg Glu lie Phe Ala Gin Arg Ala Pro Lys Ser Lys 
530 535 540 



Leu 
545 



<210> 3 
<211> 1641 
<212> DMA 

<213> Wild Type Phrixothrix Red Luc if erase 
<400> 3 

atggaagaag aaaacattgt gaatggagat cgtcctcgtg atctagtttt tcctggcaca 60 
gcaggactac aattatatca atcattatat aaatattcat atattactga cggaataatc 120 
gatgcccata ccaatgaagt aatatcatat gctcaaatat ttgaaaccag ctgccgcttg 180 
gcagttagtc tagaaaaata tggcttggat cataacaatg ttgtggcaat atgcagtgaa 240 
aacaacatac acttttttgg ccctttaatt gctgctttat accaaggaat aocaatggca 
acatcaaatg atatgtacac agaaagggag atgattggcc atttgaatat atcgaaacca 
tgccttatgt tttgttcaaa gaaatoactc ccatttattc tgaaagtaca aaaacatcta 420 
gatttcctta aaaaagtcat agtcattgat agtatgtacg atatcaatgg cgttgaatgc 480 
gtatttagct ttgtttcacg ttatactgat cacgcctttg atccagtgaa atttaaccca 540 
aaagagtttg atcccttgga aagaaccgca ttaattatga oatcatctgg aacaactgga 600 
ttgcctaaag gggtagtaat aagccataga agtataacta taagattcgt ccatagcagt 



300 
360 



660 
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gatcccatct atggtactcg tattgctcca gatacatcaa ttcttgctat agcaccgttc 720 

catcatgcct ttggactgtt tactgcacta gottactttc cagtaggact taagattgta 780 

atggtgaaga aatttgaggg cgaattcttc ttaaaaacca tacaaaatta caaaatcgct 840 

tctattgtag ttcctcctcc aattatggta tatttggcta aaagtccatt agtcgatgaa 900 

tacaatttat cgagcttaac ggaaattgct tgtggagggt ctcctttagg aagagatatc 960 

gcagataaag tagcaaagag attgaaagta catggaatcc tacaaggata tggattaacc 1020 

gaaacctgca gcgctctaat. acttagcccc aatgatcgag aacttaaaaa aggtgcaatt 1080 

ggaacgccta tgccatatgt tcaagttaaa gttatagata tcaatactgg gaaggcgcta 1140 
ggaccaagag aaaaaggcga aatatgcttc aaaagtcaaa tgcttatgaa aggatatcac . 1200 

aacaatccgc aagcaactcg tgatgctctt gacaaagatg gttggcttca tactggggat 1260 

cttggatatt acgacgaaga cagatttatc tatgtagttg atcgattgaa agaacttatt 1320 

aaatataaag gatatcaggt tgcgcctgct gaactggaaa atctgctttt acaacatcca 1380 

aatatttctg atgcgggtgt tattggaatt ccggacgaat ttgctggtca attaccttcc 1440 

gcgtgtgttg tgttagagcc tggtaagaca atgaccgaaa aggaagttca ggattatatt 1500 

gcagagctag tcactacaac taaacatctt cgaggcggtg tcgtatttat agatagtatt 1560 

ccaaaaggcc caacaggaaa actcatgaga aacgaactcc gtgcaatatt tgcccgggaa 1620 

oaggcaaaat caaaattata a 1641 

<210> 4 
<211> 546 
<212> PRT 

<213> Wild Type Phrixothrix Red Luciferase 
<400> 4 

Met Glu Glu Glu Asn lie Val Asn Gly Asp Arg Pro Arg Asp Leu Val 
1 5 10 15 



Phe Pro Gly Thr Ala Gly Leu Gin Leu Tyr Gin Ser Leu Tyr Lys Tyr 
20 25 30 
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Ser Tyr lie Thr Asp Gly He He Asp Ala His Thr Asn Glu Val lie 
35 40 46 



Ser Tyr Ala Gin lie Phe Glu Thr Ser Cys Arg Leu Ala Val Ser Leu 
50 55 60 



Glu Lys Tyr Gly Leu Asp His Asn Asn Val Val Ala lie Cys Ser Glu 
65 70 75 80 



Asn Asn He His Phe Phe Gly Pro Leu lie Ala Ala Leu Tyr Gin Gly 
85 90 95 



He Pro Met Ala Thr Ser Asn Asp Met Tyr Thr Glu Arg Glu Met lie 
100 105 110 



Gly His Leu Asn lie Ser Lys Pro Cys Leu Met Phe Cys Ser Lys Lys 
115 120 125 



Ser Leu Pro Phe He Leu Lys Val Gin Lys His Leu Asp Phe Leu Lys 
130 135 140 



Lys Val lie Val lie Asp Ser Met Tyr Asp He Asn Gly Val Glu Cys 
145 150 155 160 



Val Phe Ser Phe Val Ser Arg Tyr Thr Asp His Ala Phe Asp Pro Val 
165 170 175 



Lys Phe Asn Pro Lys Glu Phe Asp Pro Leu Glu Arg Thr Ala Leu lie 
180 185 190 



Met Thr Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Val lie Ser 
195 200 205 



His Arg Ser lie Thr He Arg Phe Val His Ser Ser Asp Pro lie Tyr 
210 215 220 



Gly Thr Arg lie Ala Pro Asp Thr Ser lie Leu Ala lie Ala Pro Phe 
225 230 235 240 
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His His Ala Phe Gly Leu Phe Thr Ala Leu Ala Tyr Phe Pro Val Gly 
245 250 255 



Leu Lys lie Val Met Val Lys Lys Phe Glu Gly Glu Phe Phe Leu Lys 
260 265 270 



Thr He Gin Asn Tyr Lys lie Ala Ser lie Val Val Pro Pro Pro lie 
275 280 285 



Met Val Tyr Leu Ala Lys Ser Pro Leu Val Asp Glu Tyr Asn Leu Ser 
290 295 300 



Ser Leu Thr Glu lie Ala Cys Gly Gly Ser Pro Leu Gly Arg Asp He 
305 310 315 320 



Ala Asp Lys Val Ala Lys Arg Leu Lys Val His Gly lie Leu Gin Gly 
325 330 335 



Tyr Gly Leu Thr Glu Thr Cys Ser Ala Leu lie Leu Ser Pro Asn Asp 
340 345 350 



Arg Glu Leu Lys Lys Gly Ala lie Gly Thr Pro Met Pro Tyr Val Gin 
355 360 365 



Val Lys Val He Asp lie Asn Thr Gly Lys Ala Leu Gly Pro Arg Glu 
370 375 380 



Lys Gly Glu lie Cys Phe Lys Ser Gin Met Leu Met Lys Gly Tyr His 
385 390 395 400 



Asn Asn Pro Gin Ala Thr Arg Asp Ala Leu Asp Lys Asp Gly Trp Leu 
405 410 415 



His Thr Gly Asp Leu Gly Tyr Tyr Asp Glu Asp Arg Phe Me Tyr Val 
420 425 430 



Val Asp Arg Leu Lys Glu Leu He Lys Tyr Lys Gly Tyr Gin Val Ala 
435 440 445 
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Pro Ala Glu Leu Qlu Asn Leu Leu Leu Gin His Pro Asn He Ser Asp 
450 455 460 



Ala Gly Val He Gly He Pro Asp Glu Phe Ala Gly Gin Leu Pro Ser 
465 470 475 480 



Ala Cys Val Val Leu Glu Pro Gly Lys Thr Met Thr Glu Lys Glu Val 
485 490 495 



Gin Asp Tyr lie Ala Glu Leu Val Thr Thr Thr Lys His Leu Arg Gly 
500 505 510 



Gly Val Val Phe He Asp Ser lie Pro Lys Gly Pro Thr Gly Lys Leu 
515 520 525 



Met Arg Asn Glu Leu Arg Ala lie Phe Ala Arg Glu Gin Ala Lys Ser 
530 535 540 



Lys Leu 
545 



<210> 5 
<211> 1760 
<212> DNA 

<21 3> Phr i xothr i x Red Luc i f erase of US2002-01 1 9542-A1 
<400> 5 

gtgacagttt agttcagtag aagatttttt tgagatcaaa atggaagaag aaaacgttgt 60 
gaatggagat cgtcctcgtg atotagtttt tcctggcaca gcaggaotac aattatatca 120 
atcattatat aaatattcat atattactga cggaataatc gatgcccata ccaatgaagt 180 
aatatcatat gctcaaatat ttgaaaccag ctgccgcttg gcagttagtc tagaaaaata 240 
tggcttggat cataacaatg ttgtggcaat atgcagtgaa aacaacatac acttttttgg 300 
ccctttaatt gctgctttat accaaggaat accaatggca acatcaaatg atatgtacac 360 
agaaagggag atgattggcc atttgaatat atcgaaacca tgccttatgt tttgttcaaa 420 
gaaatcactc ccatttattc tgaaagtaca aaaaoatcta gatttcctta aaagagtcat 480 
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agtcattgat 


agtatgtacg 


atatcaatgg 


cgttgaatgc 


gtatttagct ttgattcacg 


540 


taatactgat 


cacgcctttg 


atccagtgaa 


atttaaccca 


aaagagtttg atcccttgga 


600 


aagaaccgca 


ttaattatga 


catcatctgg 


aacaactgga 


ttgcctaaag gggtagtaat 


660 


aagccataga 


agtataacta 


taagattcgt 


ccatagcagt 


gatcccatct atggtactcg 


720 


tattgctcca 


gatacatcaa 


ttcttgctat 


agcaccgttc 


catcatgcct ttggactgtt 


780 


tactgcacta 


gcttactttc 


cagtaggact 


taagattgta 


atggtgaaga aatttgaggg 


840 


cgaattcttc 


ttaaaaacca 


tacaaaatta 


caaaatcgct 


tctattgtag ttcctcctcc 


900 


aattatggta 


tatttggcta 


aaagtccatt 


agtcgatgaa 


tacaattgct cgagcttaac 


960 


ggaaattgot 


agtggaggct 


ctcctttagg 


aagagatatc 


gcagataaag tagcaaagag 


.1020 


attgaaagta 


catggaatcc 


tacaaggata 


tggattaacc 


gaaacctgca gcgctctaat 


1080 


acttagcccc 


aatgatcgag 


aacttaaaaa 


aggtgcaatt 


ggaacgccta tgccatatgt 


1140 


tcaagttaaa 


gttatagata 


tcaatactgg 


gaaggcgcta 


ggaccaagag aaaaaggcga 


1200 


aatatgcttc 


aaaagtcaaa 


tgcttatgaa 


aggatatcac 


aacaatccgc aagcaactcg 


1260 


tgatgctctt 


gacaaagatg 


gttggcttca 


tactggggat 


cttggatatt acgacgaaga 


1320 


cagatttatc 


tatgtagttg 


atcgattgaa 


agaacttatt 


aaatataaag gatatcaggt 


1380 


tgcgcctgct 


gaactggaaa 


atctgctttt 


acaacatcca 


aatatttctg atgcgggtgt 


1440 


tattgaattc 


cggacgaatt 


tgctggtcaa 


ttacctttcc 


gcgtgtgttg tgttagagcc 


1500 


tggtaagaca 


atgaccgaaa 


aggaagttca 


ggattatatt 


gcagagctag tcactacaac 


1560 


taaacatctt 


cgaggcggtg 


tcgtatttat 


agatagtatt 


ccaaaaggcc caacaggaaa 


1620 


actcatgaga 


aacgaactcc 


gagcaatatt 


tgcccgggaa 


caggcaaaat caaaattata 


1680 


agctcaatat 


attgctttag 


ttataaaatg 


tatgtaatca 


aattttagaa cctaatacat 


1740 


tcattgagag 


cctaaaaaaa 








1760 



<210> 6 

<211> 1641 

<212> DNA 

<213> Phrixothrix Red Luc if erase of W02003/016839 
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<400> 6 

atggaagaag aaaacgtggt gaatggagat cggcctaggg atctggtgtt tcccggcaca 60 

gcaggactcc agctgtacca gtcactgtat aagtattcat acatcactga cgggataatc 120 

gacgcccata ccaacgaggt catctcatat gctcagatct ttgaaacctc ctgccggctg 180 

gcagtgtcac tggagaagta tggcctggat cacaacaatg tggtggccat ctgttctgaa 240 

aacaacatac actttttcgg ccccctgatt gctgccctgt accaaggcat cccaatggca 300 

acatcaaacg acatgtacac agagagggag atgataggcc atctgaacat ctccaagcca 360 

tgcctgatgt tctgttcaaa gaaatcactg cccttcattc tgaaggtgca gaagcacctg 420 

gactttctga aaaaagtcat agtcattgat tccatgtacg atatcaatgg cgtggagtgc 480 

gtcttctcct ttgtctcgag gtacactgat cacgccttcg acccagtgaa gttcaacccc 540 

aaagagttcg accccctcga aagaaccgcc ctgattatga catcatctgg gacaactgga 600 

ctgcctaagg gggtcgtgat ctcccacaga tctataacta tcagattcgt ccattcttcc 660 

gatcccatct acggcaccag gattgcccca gacacatcaa ttctggctat cgcacccttc 720 

catcacgcct ttggactgtt tactgcactg gcttacttcc ctgtcggact gaagattgtc 780 

atggtgaaga aatttgaggg cgagttcttt ctgaaaacca tacaaaatta caagatcgct 840 

tctattgtcg tgcctcctcc tattatggtc tatctggcta agtcccccct ggtcgatgaa 900 

tacaatttat cttctctgac cgaaatcgca tgcggaggct ctcctctggg gagagacatc 960 

gcagataaag tcgccaagag actgaaagtg catggaatcc tccagggata tgggctgacc 1020 

gagacctgtt ccgctctgat actgtctcco aacgatcggg aactgaaaaa gggggcaatc 1080 

ggaaccccta tgccatacgt gcaagtgaaa gtgatcgaca tcaataccgg gaaggccctg 1140 

ggaccaagag agaaaggcga gatctgcttc aagtctcaga tgctgatgaa ggggtatcac 1200 

aacaatcctc aggccactag ggatgctctg gacaaggatg ggtggctgca cactggggac 1260 

ctgggatatt acgacgaaga cagatttatc tatgtcgtgg acaggctgaa agagctgatc 1320 

aagtataaag ggtatcaggt cgcccctgct gagttggaaa acctgctgtt gcagcacccc 1380 

aatatctctg atgccggcgt gattggaatt ccggacgaat ttgctggtca attaccttcc 1440 

gcctgtgtgg tgctggagcc tggcaagaca atgaccgaga aagaagtgca ggactacatt 1500 
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gcagagctgg tcactacaac taaacatctg aggggggggg tcgtctttat agattccatt 1560 
ccaaagggcc caacagggaa actgatgaga aacgaactga gggcaatctt tgctcgggaa 1620 
caggcaaaaa tcgctgtgta a 1641 

<210> 7 

<211> 1641 

<212> DNA 

<213> Mutant Phrixothrix Red Luc if erase of the Invention 

<400> 7 



atggaagaag 


agaacatcgt 


gaatggcgat 


cgccctcggg 


atctggtgtt 


ccctggcaca 


60 


gccggcctgc 


agctgtatca 


gtccctgtat 


aaatactctt 


acatcaccga 


cggaatcatc 


120 


gacgcccaca 


ccaacgaggt 


gatctoctat 


gcccagattt 


tcgaaacaag 


ttgccgcotg 


180 


gccgtgagcc 


tggagaagta 


tggcctggat 


cacaacaacg 


tggtggccat 


ttgcagcgag 


240 


aacaacatcc 


acttcttcgg 


ccctctgatc 


gctgccctat 


accaggggat 


tccaatggcc 


300 


acatccaacg 


atatgtacac 


cgagagggag 


atgatcggcc 


acctgaacat 


ctccaagcca 


360 


tgtctgatgt 


tctgttccaa 


gaagtccctg 


ccattcatcc 


tgaaggtgca 


gaagcacctg 


420 


gactttctca 


agaaggtgat 


cgtgatcgac 


agcatgtacg 


acatcaacgg 


cgtggagtgc 


480 


gtgttcagtt 


tcgtgtcccg 


gtacaccgat 


cacgcgttcg 


atccagtgaa 


gttcaaccct 


540 


aaagagtttg 


atcccctgga 


gagaaccgcg 


ctgatcatga 


catcctctgg 


aacaaccggc 


600 


ctgcctaagg 


gcgtggtgat 


cagccacagg 


agcatcacca 


tcagattcgt 


ccacagcagc 


660 


gatccoatct 


acggcacccg 


catcgcccca 


gatacatcca 


tcctggccat 


cgcccctttc 


720 


caccacgcct 


tcggactgtt 


taccgccctg 


gcttactttc 


cagtgggcct 


gaagatcgtg 


780 


atggtgaaaa 


agtttgaggg 


cgagttcttc 


ctgaagacca 


tccagaacta 


caagatcgct 


840 


tctatcgtgg 


tgcctcctcc 


aatcatggtg 


tatctggcca 


agagccctct 


ggtggatgag 


900 


tacaatctgt 


ccagcctgac 


agagatcgcc 


tgtggcggct 


cccctctggg 


cagagacatc 


960 


gccgacaagg 


tggccaagag 


aotgaaggtc 


caoggcatcc 


tgcagggcta 


tggcctgacc 


1020 


gagacctgta 


gcgccctgat 


cctgagcccc 


aacgatagag 


agctgaagaa 


gggcgccatc 


1080 


ggcaccccta 


tgccctatgt 


ccaggtgaag 


gtgattgaca 


tcaacaccgg 


caaagccctg 


1140 
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ggaccaagag agaagggcga gatttgcttc aagagccaga tgctgatgaa gggctaccac 1200 

aacaacccac aggccaccag ggatgccctg gacaaggacg ggtggctgca caccggcgat 1260 

ctgggctact acgacgagga cagattcatc tatgtggtgg atcggctgaa agagctcatc 1320 

aagtacaagg gctaccaggt ggcccctgcc gagctggaga acttgcttct gcagcaccct 1380 

aacatctctg atgccggcgt catcggcatc ccagacgagt ttgccggcca gctgccttcc 1440 

gcctgtgtcg tgctggagcc tggcaagacc atgaccgaga aggaggtgca ggattatatc 1500 

gccgagctgg tgaccaccac caagcacctg cggggcggcg tggtgttcat cgacagcatt 1560 

ccgaaaggcc caacaggcaa gctgatgaga aacgagctga gggccatctt tgcccgcgag 1620 

caggccaagt ccaagctgta a 1641 



<210> 8 

<211> 1632 

<212> DNA 

<213> Wild Type Rhagophthalmus ohbai Green Luciferase 

<400> 8 



atgcctaatg 


aaatcatttt 


acatggggcc 


aaacctcgag 


acccgttaga 


cctgggaact 


60 


gcaggaattc 


aattgtatag 


ggctttgacg 


aatttttcct 


ttttaaggga 


agccttgatc 


120 


gacgctcaca 


ccgaggaagt 


agtatcttac 


gcggacattt 


tggaaaacag 


ctgtcgatta 


180 


gcaaaatgct 


acgaaaacta 


tggattacgc 


caaaacagcg 


tcatatcggt 


gtgcagcgaa 


240 


aacagcacga 


tcttcttcta 


ccccgtaatt 


gccgctttgt 


atatgggagt 


cataacagca 


300 


accgtaaatg 


atagttatac 


cgaacgggaa 


ttattggaaa 


ccttaaatat 


atcaaaaccg 


360 


gaattagtgt 


tctgctcgaa 


gaaagccatt 


aaaaatatga 


tggcattgaa 


aaggaacgtc 


420 


aattttatta 


aaaaggtagt 


acttttggat 


agtaaggaag 


acatgggcga 


agcccagtgt 


480 


cttagcaact 


ttatggcacg 


ctattcggaa 


cccaatttgg 


acgtaagaaa 


ttttaaacca 


540 


cgcgattttg 


atgctaaaga 


acaagtcgct 


ttgatcatgt 


cctcatcggg 


aacaaccggg 


600 


ctgcccaaag 


gggtcgtgtt 


aacccatcga 


aatttaagcg 


ttcgcttcgt 


acactgoaag 


660 


gatcccttat 


tcggcacaag 


aactattcca 


tcaacttcga 


ttttatctat 


cgttoccttc 


720 


catcatgcgt 


ttggaatgtt 


tacaacgttg 


tcttatttta 


tagtagggct 


tagagttgta 


780 
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ttactgaaaa 


gattcgaaga 


gaagtttttc 


ttaagcacca 


ttgaaaagta 


cagaattcca 


840 


actatcgttc 


ttgcgccgcc 


cgtaatggta 


ttcctagcta 


agagcccctt 


agttgatcag 


900 


tacgatttgt 


ccagtattag 


agaagtcgct 


accggtggcg 


cacctgttgg 


aactgaagtg 


960 


gcagtggccg 


ttgcgaaacg 


gttgaaaatt 


ggcggaatcc 


ttcagggcta 


cggattgacc 


1020 


gaaacgtgtt 


gcgccgtatt 


aattacccct 


catgacgacg 


ttaaaacagg 


ttctaccggg 


1080 


agggtagctc 


cttacgtcca 


agcgaaaatt 


gtagatctta 


ccaccggaaa 


atctctgggg 


1140 


ccaaataaaa 


gaggagagct 


ttgttttaaa 


agtgagatca 


ttatgaaggg 


ctatttcaac 


1200 


aataaacaag 


ctacggaaga 


agccatcgat 


aaagaaggat 


ggttacattc 


tggagatgtt 


1260 


gggtattatg 


acgacgatgg 


tcatttcttc 


gtagtcgatc 


gtttaaagga 


acttatcaag 


1320 


tacaagggat 


atcaagtagc 


accggctgaa 


ctggagtggt 


tgcttttgca 


acatccatct 


1380 


attaaagatg 


ccggtgttac 


tggcgttccc 


gacgaagctg 


ctggagaact 


accaggtgct 


1440 


tgtatagttc 


tccaagaagg 


aaaaagtctt 


actgaacaag 


aaattattga 


ctatatagcc 


1500 


gaacgagttt 


cgccaactaa 


acgtatacgt 


ggtggagtgg 


tcttcgttga 


tgatattcct 


1560 


aaaggggcga 


ctggaaaact 


ggtcagaagt 


gaattacgaa 


aacttcttgc 


tcagaagaaa 


1620 


tcgaaactat 


aa 










1632 



<210> 9 
<211> 1632 
<212> DNA 

<213> Wild Type Rhagophthalmus ohbai Orange Luciferase 
<400> 9 

atgcctaatg aaatcatttt acatggggcc aaacctcgag acccgttaga cctgggaact 60 
gcaggaattc aattgtatag ggctttgacg aatttttcct ttttaaggga agccttgatc 120 
gacgctcaca ccgaggaagt agtatcttac gcggacattt tggaaaacag ctgtcgatta 180 
gcaaaatgct acgaaaacta tggattacgc caaaacagcg tcatatcggt gtgcagcgaa 240 
aacagcacga tcttcttcta ccccgtaatt gccgctttgt atatgggagt cataacagca 300 
accgtaaatg atagttatac cgaacgggaa ttattggaaa ccttaaatat atcaaaaccg 360 
gaattagtgt tctgctcgaa gaaagccatt aaaaatatga tggcattgaa aaggaacgtc 420 
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aattttatta aaaaggtagt acttttggat agtaaggaag acatgggcga agcccagtgt 480 

cttagcaact ttatggcacg ctattcggaa cccaatttgg acgtaagaaa ttttaaacca 540 

cgcgattttg atgctaaaga acaagtcgct ttgatcatgt cctcatcggg aacaaccggg 600 

ctgcccaaag gggtcgtgtt aacccatcga aatttaagcg ttcgcttcgt acactgcaag 660 

gatcccttat tcggcaatag aactattcca tcaacttcga ttttatctat cgttcccttc 720 

catcatgcgt ttggaatgtt tacaacgttg tcttatttta tagtagggct tagagttgta 780 

ttactgaaaa gattcgaaga gaagtttttc ttaagcacca ttgaaaagta cagaattcca 840 

actatcgttc ttgcgccgcc cgtaatggta ttcctagcta agagcccctt agttgatcag. 900 
tacgatttgt ccagtattag agaagtcgct accggtggcg cacctgttgg aactgaagtg 960 

gcagtggccg ttgcgaaacg gttgaaaatt ggcggaatcc ttcagggcta cggattgacc 1020 

gaaacgtgtt gcgccgtatt aattacccct catgacgacg ttaaaacagg ttctaccggg 1080 

agggtagctc cttacgtcca agcgaaaatt gtagatctta ccaccggaaa atctctgggg 1140 

ccaaataaaa gaggagagct ttgttttaaa agtgagatca ttatgaaggg ctatttcaac 1200 

aataaacaag ctacggaaga agccatcgat aaagaaggat ggttacattc tggagatgtt 1260 

gggtattatg acgacgatgg tcatttcttc gtagtcgatc gtttaaagga acttatcaag 1320 

tacaagggat atcaagtagc accggctgaa ctggagtggt tgcttttgca acatccatct 1380 

attaaagatg ccggtgttac tggcgttccc gacgaagctg ctggagaact accaggtgct 1440 

tgtatagttc tccaagaagg aaaaagtctt actgaacaag aaattattga ctatatagcc 1500 

gaacgagttt cgccaactaa acgtatacgt ggtggagtgg tcttcgttga tgatattcct 1560 

aaaggggcga ctggaaaact ggtcagaagt gaattacgaa aacttcttgc tcagaagaaa 1620 

tcgaaactat aa 1632 

<210> 10 
<211> 1632 
<212> DNA 

<213> Mutant Rhagophthalmus ohbai Green Luc if erase of the Invention 



<400> 10 

atggctaacg agatcatcct gcacggcgcc aagcccaggg accccctgga cctgggcacc 



60 
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gccggcattc agctctacag ggccctgacc aacttctcct tcctgaggga ggccctgatc 120 

gacgcccaca ccgaggaggt ggtgtcttac gccgacatcc tggagaacag ctgtagactg 180 

gctaagtgct acgagaacta cggcctgcgc cagaacagcg tgatctccgt gtgcagcgag 240 

aatagcacca tcttcttcta ccccgtgatc gccgccctgt acatgggcgt gatcaccgcc 300 

accgtgaacg acagctacac cgagcgggag ctgctggaga ccctgaacat ctccaagccc 360 

gaactggtgt tctgctccaa gaaggccatc aagaacatga tggccctgaa gaggaacgtg 420 

aacttcatca agaaggtggt gctgctggac agcaaggagg atatgggcga ggcccagtgc 480 

ctgagcaact tcatggcccg gtactccgag cccaacctgg acgtgagaaa cttcaagcca 540 

agggacttcg acgccaagga gcaggtggcc cttattatgt cctcctctgg caccaccggc 600 

ctgccaaagg gcgtggtgct gacccacagg aacctgagcg tgcgcttcgt ccaotgcaag 660 

gaccccctgt tcggcaccag aaccatcccc tccacctcca tcctgtccat cgtgcccttc 720 

caccacgcct tcggaatgtt cacaaccctg tcctacttca tcgtgggcct gagagtggtg 780 
ctgctgaaga gattcgagga gaagttcttc ctgagcacca tcgagaagta cagaatccca 840 
acaatcgtgc tggcccctco tgtgatggtg ttcctggcta agagccccct ggtggaccag 900 
tacgacctgt ccagcatcag agaggtggcc accggcggcg cccctgtggg caccgaggtt 960 

gccgtggccg tggccaagcg gctgaagatc ggcggcatcc tccagggcta cggcctgacc 1020 

gagacctgct gcgccgtgct gatcaccccc cacgacgacg tgaagaccgg ctccaccggc 1080 

agggtagccc cctacgtgca ggctaagatc gtggacctga ccaccggcaa gtccctggga 1140 

cctaacaaga gaggcgagct gtgcttcaag agcgagatca tcatgaaggg ctacttcaac 1200 

aacaagcagg ccaccgagga ggccatcgac aaggagggct ggctgcactc cggcgacgtg 1260 

ggatactacg acgacgatgg acatttcttc gtggtggacc ggctgaaaga gctgatcaag 1320 

tacaagggct accaggtggc ccccgccgag ctggagtggc tgctgctcca gcacccatcc 1380 

atcaaggatg ccggcgtgac cggcgtgccc gaagaggccg ccggcgagct gcccggcgcc 1440 

tgcatcgtgc tccaggaggg caagagcctg accgagcagg agatcatcga ctacatcgcc 1500 

gagcgagtgt ctcccaccaa gcgcatccgg ggcggagtcg tcttcgtgga cgacatcccc 1560 

aagggcgcca ccggcaagct ggtgagaagc gagctgcgga agctgctggc ccagaagaag 1620 
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<210> 11 
<211> 1632 
<212> DNA 

<213> Mutant Rhagophtha I mus ohbai Orange Luciferase of the Invention 
<400> 11 

atggctaacg agatcatcct gcacggcgcc aagcccaggg accccctgga cctgggcacc 60 

gccggcattc agctctacag ggccctgacc aacttctcct tcctgaggga ggccctgatc 120 

gacgcccaca ccgaggaggt ggtgtcttac gccgacatcc tggagaacag ctgtagactg 180 

gctaagtgct acgagaaota cggcctgcgc cagaacagcg tgatctccgt gtgcagcgag 240 

aatagcacca tcttcttcta ccccgtgatc gccgccctgt acatgggcgt gatcaccgcc 300 

acogtgaacg acagctacac cgagcgggag ctgctggaga ccctgaacat ctccaagccc 360 

gaactggtgt tctgctccaa gaaggccatc aagaacatga tggccctgaa gaggaacgtg 420 

aacttcatca agaaggtggt gctgctggac agcaaggagg atatgggcga ggcccagtgc 480 

ctgagcaact tcatggcccg gtactccgag cccaacctgg acgtgagaaa cttcaagcca 540 

agggacttcg acgccaagga gcaggtggcc cttattatgt cctcctctgg caccaccggc 600 

ctgccaaagg gcgtggtgct gacccacagg aacctgagcg tgcgottcgt ccactgcaag 660 

gaccccotgt tcggcaacag aaccatcccc tccacctcca tcctgtccat cgtgcccttc 720 

caccacgcct tcggaatgtt cacaaccctg tcctacttca tcgtgggcct gagagtggtg 780 

ctgctgaaga gattcgagga gaagttcttc ctgagcacca tcgagaagta cagaatccca 840 

acaatcgtgc tggcccctcc tgtgatggtg ttcctggcta agagccccct ggtggaccag 900 

tacgacctgt ccagcatcag agaggtggcc accggcggcg cccctgtggg caccgaggtt 960 

gccgtggccg tggccaagcg gctgaagatc ggcggcatcc tccagggcta cggcctgacc 1020 

gagacotgct gcgccgtgct gatcaccccc cacgacgacg tgaagaccgg ctccaccggc 1080 

agggtagccc cctacgtgca ggctaagatc gtggacctga ccaccggcaa gtccctggga 1140 

cctaacaaga gaggcgagct gtgcttcaag agcgagatca tcatgaaggg ctacttcaac 1200 

aacaagcagg ccaccgagga ggccatcgac aaggagggct ggctgcactc cggcgacgtg 1260 
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ggatactacg 


acgacgatgg 


acatttcttc 


gtggtggacc ggctgaaaga gctgatcaag 


1320 


tacaagggct 


accaggtggc 


ccccgccgag 


ctggagtggc tgctgctcca gcacccatcc 


1380 


atcaaggatg 


ccggcgtgac 


cggcgtgccc 


gacgaggccg ccggcgagct gcccggcgcc 


1440 


xgcaxcgcgc 


iccaggaggg 


caagagccig 


accgagcagg agatcatcga ctacatcgcc 


1500 


gagcgagtgt 


ctcccaccaa 


gcgcatccgg 


ggcggagtcg tcttcgtgga cgacatcccc 


1560 


aagggcgcca 


ccggcaagct 


ggtgagaagc 


gagctgcgga agctgctggc ccagaagaag 


1620 


tccaagctgt 


aa 






1632 



<210> 12 
<211> 543 
<212> PRT 

<213> Wild Type Rhagophthalmus ohbai Green Luciferase 
<400> 12 

Met Pro Asn Glu lie lie Leu His Gly Ala Lys Pro Arg Asp Pro Leu 
15 10 15 



Asp Leu Gly Thr Ala Gly lie Gin Leu Tyr Arg Ala Leu Thr Asn Phe 
20 25 30 



Ser Phe Leu Arg Glu Ala Leu lie Asp Ala His Thr Glu Glu Val Val 
35 40 45 



Ser Tyr Ala Asp lie Leu Glu Asn Ser Cys Arg Leu Ala Lys Cys Tyr 
50 55 60 



Glu Asn Tyr Gly Leu Arg Gin Asn Ser Val lie Ser Val Cys Ser Glu 
65 70 75 80 



Asn Ser Thr lie Phe Phe Tyr Pro Val Me Ala Ala Leu Tyr Met Gly 
85 90 95 



Val lie Thr Ala Thr Val Asn Asp Ser Tyr Thr Glu Arg Glu Leu Leu 
100 105 110 
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Glu Thr Leu Asn Me Ser Lys Pro Glu Leu Val Phe Cys Ser Lys Lys 
115 120 125 



Ala lie Lys Asn Met Met Ala Leu Lys Arg Asn Val Asn Phe lie Lys 
130 135 140 



Lys Val Val Leu Leu Asp Ser Lys Glu Asp Met Gly Glu Ala Gin Cys 
145 150 155 160 



Leu Ser Asn Phe Met Ala Arg Tyr Ser Glu Pro Asn Leu Asp Val Arg 
165 170 175 



Asn Phe Lys Pro Arg Asp Phe Asp Ala Lys Glu Gin Val Ala Leu He 
180 185 190 



Met Ser Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Val Leu Thr 
195 200 205 



His Arg Asn Leu Ser Val Arg Phe Val His Cys Lys Asp Pro Leu Phe 
210 215 220 



Gly Thr Arg Thr lie Pro Ser Thr Ser lie Leu Ser lie Val Pro Phe 
225 230 235 240 



His His Ala Phe Gly Met Phe Thr Thr Leu Ser Tyr Phe lie Val Gly 
245 250 255 



Leu Arg Val Val Leu Leu Lys Arg Phe Glu Glu Lys Phe Phe Leu Ser 
260 265 270 



Thr Me Glu Lys Tyr Arg Me Pro Thr Me Val Leu Ala Pro Pro Val 
275 280 285 



Met Val Phe Leu Ala Lys Ser Pro Leu Val Asp Gin Tyr Asp Leu Ser 
290 295 300 



Ser Me Arg Glu Val Ala Thr Gly Gly Ala Pro Val Gly Thr Glu Val 
305 310 315 320 
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Ala Val Ala Val Ala Lys Arg Leu Lys lie Gly Gly Me Leu Gin Gly 
325 330 335 



Tyr Gly Leu Thr Glu Thr Cys Cys Ala Val Leu Me Thr Pro His Asp 
340 345 350 



Asp Val Lys Thr Gly Ser Thr Gly Arg Val Ala Pro Tyr Val Gin Ala 
355 360 365 



Lys Me Val Asp Leu Thr Thr Gly Lys Ser Leu Gly Pro Asn Lys Arg 
370 375 380 



Gly Glu Leu Cys Phe Lys Ser Glu Me Me Met Lys Gly Tyr Phe Asn 
385 390 395 400 



Asn Lys Gin Ala Thr Glu Glu Ala Me Asp Lys Glu Gly Trp Leu His 
405 410 415 



Ser Gly Asp Val Gly Tyr Tyr Asp Asp Asp Gly His Phe Phe Val Val 
420 425 430 



Asp Arg Leu Lys Glu Leu Me Lys Tyr Lys Gly Tyr Gin Val Ala Pro 
435 440 445 



Ala Glu Leu Glu Trp Leu Leu Leu Gin His Pro Ser Me Lys Asp Ala 
450 455 460 



Gly Val Thr Gly Val Pro Asp Glu Ala Ala Gly Glu Leu Pro Gly Ala 
465 470 475 480 



Cys Me Val Leu Gin Glu Gly Lys Ser Leu Thr Glu Gin Glu Me Me 
485 490 495 



Asp Tyr Me Ala Glu Arg Val Ser Pro Thr Lys Arg Me Arg Gly Gly 
500 505 510 



Val Val Phe Val Asp Asp Me Pro Lys Gly Ala Thr Gly Lys Leu Val 
515 520 525 
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Arg Ser Glu Leu Arg Lys Leu Leu Ala Gin Lys Lys Ser Lys Leu 
530 535 540 



<210> 13 
<211> 543 
<212> PRT 

<213> Wild Type Rhagophthalmus ohbai Orange Luciferase 
<400> 13 

Met Pro Asn Glu He lie Leu His Gly Ala Lys Pro Arg Asp Pro Leu 
15 10 15 



Asp Leu Gly Thr Ala Gly I le Gin Leu Tyr Arg Ala Leu Thr Asn Phe 
20 25 30 



Ser Phe Leu Arg Glu Ala Leu lie Asp Ala His Thr Glu Glu Val Val 
35 40 45 



Ser Tyr Ala Asp He Leu Glu Asn Ser Cys Arg Leu Ala Lys Cys Tyr 
50 55 60 



Glu Asn Tyr Gly Leu Arg Gin Asn Ser Val lie Ser Val Cys Ser Glu 
65 70 75 80 



Asn Ser Thr lie Phe Phe Tyr Pro Val lie Ala Ala Leu Tyr Met Gly 
85 90 95 



Val lie Thr Ala Thr Val Asn Asp Ser Tyr Thr Glu Arg Glu Leu Leu 
100 105 110 



Glu Thr Leu Asn He Ser Lys Pro Glu Leu Val Phe Cys Ser Lys Lys 
115 120 125 



Ala He Lys Asn Met Met Ala Leu Lys Arg Asn Val Asn Phe He Lys 
130 135 140 



Lys Val Val Leu Leu Asp Ser Lys Glu Asp Met Gly Glu Ala Gin Cys 
145 150 155 160 
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Leu Ser Asn Phe Met Ala Arg Tyr Ser Glu Pro Asn Leu Asp Val Arg 
165 170 175 



Asn Phe Lys Pro Arg Asp Phe Asp Ala Lys Glu Gin Val Ala Leu lie 
180 185 190 



Met Ser Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Val Leu Thr 
195 200 205 



His Arg Asn Leu Ser Val Arg Phe Val His Cys Lys Asp Pro Leu Phe 
210 215 220 



Gly Asn Arg Thr He Pro Ser Thr Ser He Leu Ser lie Val Pro Phe 
225 230 235 240 



His His Ala Phe Gly Met Phe Thr Thr Leu Ser Tyr Phe lie Val Gly 
245 250 255 



Leu Arg Val Val Leu Leu Lys Arg Phe Glu Glu Lys Phe Phe Leu Ser 
260 265 270 



Thr He Glu Lys Tyr Arg lie Pro Thr lie Val Leu Ala Pro Pro Val 
275 280 285 



Met Val Phe Leu Ala Lys Ser Pro Leu Val Asp Gin Tyr Asp Leu Ser 
290 295 300 



Ser He Arg Glu Val Ala Thr Gly Gly Ala Pro Val Gly Thr Glu Val 
305 310 315 320 



Ala Val Ala Val Ala Lys Arg Leu Lys He Gly Gly lie Leu Gin Gly 
325 330 335 



Tyr Gly Leu Thr Glu Thr Cys Cys Ala Val Leu lie Thr Pro His Asp 
340 345 350 



Asp Val Lys Thr Gly Ser Thr Gly Arg Val Ala Pro Tyr Val Gin Ala 
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355 360 365 



Lys lie Val Asp Leu Thr Thr Gly Lys Ser Leu Gly Pro Asn Lys Arg 
370 375 380 



Gly Glu Leu Cys Phe Lys Ser Glu lie Me Met Lys Gly Tyr Phe Asn 
385 390 395 400 



Asn Lys Gin Ala Thr Glu Glu Ala Me Asp Lys Glu Gly Trp Leu His 
405 410 415 



Ser Gly Asp Val Gly Tyr Tyr Asp Asp Asp Gly His Phe Phe Val Val 
420 425 430 



Asp Arg Leu Lys Glu Leu Me Lys Tyr Lys Gly Tyr Gin Val Ala Pro 
435 440 445 



Ala Glu Leu Glu Trp Leu Leu Leu Gin His Pro Ser Me Lys Asp Ala 
450 455 460 



Gly Val Thr Gly Val Pro Asp Glu Ala Ala Gly Glu Leu Pro Gly Ala 
465 470 475 480 



Cys Me Val Leu Gin Glu Gly Lys Ser Leu Thr Glu Gin Glu Me Me 
485 490 495 



Asp Tyr Me Ala Glu Arg Val Ser Pro Thr Lys Arg Me Arg Gly Gly 
500 505 510 



Val Val Phe Val Asp Asp Me Pro Lys Gly Ala Thr Gly Lys Leu Val 
515 520 525 



Arg Ser Glu Leu Arg Lys Leu Leu Ala Gin Lys Lys Ser Lys Leu 
530 535 540 



<210> 14 

<211> 543 

<212> PRT 

<213> Mutant Rhagophthalmus ohbai Green Luc if erase of the Invention 
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<400> 14 

Met Ala Asn Glu lie lie Leu His Gly Ala Lys Pro Arg Asp Pro Leu 
1 5 10 15 



Asp Leu Gly Thr Ala Gly He Gin Leu Tyr Arg Ala Leu Thr Asn Phe 
20 25 30 



Ser Phe Leu Arg Glu Ala Leu Me Asp Ala His Thr Glu Glu Val Val 
. 35 40 45 



Ser Tyr Ala Asp lie Leu Glu Asn Ser Cys Arg Leu Ala Lys Cys Tyr 
50 55 60 



Glu Asn Tyr Gly Leu Arg Gin Asn Ser Val lie Ser Val Cys Ser Glu 
65 70 75 80 



Asn Ser Thr lie Phe Phe Tyr Pro Val Me Ala Ala Leu Tyr Met Gly 
85 90 95 



Val lie Thr Ala Thr Val Asn Asp Ser Tyr Thr Glu Arg Glu Leu Leu 
100 105 110 



Glu Thr Leu Asn Me Ser Lys Pro Glu Leu Val Phe Cys Ser Lys Lys 
115 120 125 



Ala Me Lys Asn Met Met Ala Leu Lys Arg Asn Val Asn Phe Me Lys 
130 135 140 



Lys Val Val Leu Leu Asp Ser Lys Glu Asp Met. Gly Glu Ala Gin Cys 
145 150 155 160 



Leu Ser Asn Phe Met Ala Arg Tyr Ser Glu Pro Asn Leu Asp Val Arg 
165 170 175 



Asn Phe Lys Pro Arg Asp Phe Asp Ala Lys Glu Gin Val Ala Leu Me 
180 185 190 
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Met Ser Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Val Leu Thr 
195 200 205 



His Arg Asn Leu Ser Val Arg Phe Val His Cys Lys Asp Pro Leu Phe 
210 215 220 



Gly Thr Arg Thr He Pro Ser Thr Ser Me Leu Ser He Val Pro Phe 
225 230 235 240 



His His Ala Phe Gly Met Phe Thr Thr Leu Ser Tyr Phe He Val Gly 
245 250 255 



Leu Arg Val Val Leu Leu Lys Arg Phe Glu Glu Lys Phe Phe Leu Ser 
260 265 270 



Thr He Glu Lys Tyr Arg lie Pro Thr lie Val Leu Ala Pro Pro Val 
275 280 285 



Met Val Phe Leu Ala Lys Ser Pro Leu Val Asp Gin Tyr Asp Leu Ser 
290 295 300 



Ser lie Arg Glu Val Ala Thr Gly Gly Ala Pro Val Gly Thr Glu Val 
305 310 315 320 



Ala Val Ala Val Ala Lys Arg Leu Lys He Gly Gly lie Leu Gin Gly 
325 330 335 



Tyr Gly Leu Thr Glu Thr Cys Cys Ala Val Leu lie Thr Pro His Asp 
340 345 350 



Asp Val Lys Thr Gly Ser Thr Gly Arg Val Ala Pro Tyr Val Gin Ala 
355 360 365 



Lys He Val Asp Leu Thr Thr Gly Lys Ser Leu Gly Pro Asn Lys Arg 
370 375 380 



Gly Glu Leu Cys Phe Lys Ser Glu lie lie Met Lys Gly Tyr Phe Asn 
385 390 395 400 
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Asn Lys Gin Ala Thr Glu Glu Ala He Asp Lys Glu Gly Trp Leu His 
405 410 415 



Ser Gly Asp Val Gly Tyr Tyr Asp Asp Asp Gly His Phe Phe Val Val 
420 425 430 



Asp Arg Leu Lys Glu Leu lie Lys Tyr Lys Gly Tyr Gin Val Ala Pro 
435 440 445 



Ala Glu Leu Glu Trp Leu Leu Leu Gin His Pro Ser He Lys Asp Ala 
450 455 460 



Gly Val Thr Gly Val Pro Asp Glu Ala Ala Gly Glu Leu Pro Gly Ala 
465 470 475 480 



Cys lie Val Leu Gin Glu Gly Lys Ser Leu Thr Glu Gin Glu lie lie 
485 490 495 



Asp Tyr lie Ala Glu Arg Val Ser Pro Thr Lys Arg lie Arg Gly Gly 
500 505 510 



Val Val Phe Val Asp Asp lie Pro Lys Gly Ala Thr Gly Lys Leu Val 
515 520 525 



Arg Ser Glu Leu Arg Lys Leu Leu Ala Gin Lys Lys Ser Lys Leu 
530 535 540 



<210> 15 
<211> 543 
<212> PRT 

<213> Mutant Rhagophthalmus ohbai Orange Luc if erase of the Invention 
<400> 15 

Met Ala Asn Glu He He Leu His Gly Ala Lys Pro Arg Asp Pro Leu 
15 10 15 



Asp Leu Gly Thr Ala Gly lie Gin Leu Tyr Arg Ala Leu Thr Asn Phe 
20 25 30 
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Ser Phe Leu Arg Glu Ala Leu He Asp Ala His Thr Glu Glu Val Val 
35 40 45 



Ser Tyr Ala Asp He Leu Glu Asn Ser Cys Arg Leu Ala Lys Cys Tyr 
50 55 60 



Glu Asn Tyr Gly Leu Arg Gin Asn Ser Val He Ser Val Cys Ser Glu 
65 70 75 80 



Asn Ser Thr lie Phe Phe Tyr Pro Val He Ala Ala Leu Tyr Met Gly 
85 90 95 



Val lie Thr Ala Thr Val Asn Asp Ser Tyr Thr Glu Arg Glu Leu Leu 
100 105 110 



Glu Thr Leu Asn lie Ser Lys Pro Glu Leu Val Phe Cys Ser Lys Lys 
115 120 125 



Ala I le Lys Asn Met Met Ala Leu Lys Arg Asn Val Asn Phe lie Lys 
130 135 140 



Lys Val Val Leu Leu Asp Ser Lys Glu Asp Met Gly Glu Ala Gin Cys 
145 150 155 160 



Leu Ser Asn Phe Met Ala Arg Tyr Ser Glu Pro Asn Leu Asp Val Arg 
165 170 175 



Asn Phe Lys Pro Arg Asp Phe Asp Ala Lys Glu Gin Val Ala Leu lie 
180 185 190 



Met Ser Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Val Leu Thr 
195 200 205 



His Arg Asn Leu Ser Val Arg Phe Val His Cys Lys Asp Pro Leu Phe 
210 215 220 



Gly Asn Arg Thr lie Pro Ser Thr Ser lie Leu Ser lie Val Pro Phe 
225 230 235 240 
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His His Ala Phe Gly Met Phe Thr Thr Leu Ser Tyr Phe lie Val Gly 
245 250 255 



Leu Arg Val Val Leu Leu Lys Arg Phe Glu Glu Lys Phe Phe Leu Ser 
260 265 270 



Thr lie Glu Lys Tyr Arg Me Pro Thr Me Val Leu Ala Pro Pro Val 
275 280 285 



Met Val Phe Leu Ala Lys Ser Pro Leu Val Asp Gin Tyr Asp Leu Ser 
290 295 300 



Ser lie Arg Glu Val Ala Thr Gly Gly Ala Pro Val Gly Thr Glu Val 
305 310 315 320 



Ala Val Ala Val Ala Lys Arg Leu Lys Me Gly Gly lie Leu Gin Gly 
325 330 335 



Tyr Gly Leu Thr Glu Thr Cys Cys Ala Val Leu Me Thr Pro His Asp 
340 345 350 



Asp Val Lys Thr Gly Ser Thr Gly Arg Val Ala Pro Tyr Val Gin Ala 
355 360 365 



Lys I le Val Asp Leu Thr Thr Gly Lys Ser Leu Gly Pro Asn Lys Arg 
370 375 380 



Gly Glu Leu Cys Phe Lys Ser Glu lie Me Met Lys Gly Tyr Phe Asn 
385 390 395 400 



Asn Lys Gin Ala Thr Glu Glu Ala He Asp Lys Glu Gly Trp Leu His 
405 410 415 



Ser Gly Asp Val Gly Tyr Tyr Asp Asp Asp Gly His Phe Phe Val Val 
420 425 430 



Asp Arg Leu Lys Glu Leu Me Lys Tyr Lys Gly Tyr Gin Val Ala Pro 
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Ala Glu Leu Glu Trp Leu Leu Leu Gin His Pro Ser Me Lys Asp Ala 
450 455 460 

Gly Val Thr Gly Val Pro Asp Glu Ala Ala Gly Glu Leu Pro Gly Ala 

465 470 475 480 

Cys lie Val Leu Gin Glu Gly Lys Ser Leu Thr Glu Gin Glu lie lie 

485 490 495 

Asp Tyr lie Ala Glu Arg Val Ser Pro Thr Lys Arg He Arg Gly Gly 

500 505 510 

Val Val Phe Val Asp Asp lie Pro Lys Gly Ala Thr Gly Lys Leu Val 



<210> 16 
<211> 1638 
<212> DNA 

<213> Mutant Phrixothrix Green Luc if erase 
<400> 16 

atggaagaag agaacatcag gcacggcgag cgccctcggg acatcgtcca ccctggctcc 60 
gccggccagc agctgtacca gtccctgtac aagttcgcct ccttccctga ggccatcatc 120 
gacgcccaca ccaacgaggt gatctcctac gcccagattt tcgaaaccag ctgccgcctg 180 
gccgtgagca tcgagcagta cggcctgaac gagaacaacg tggtgggcgt ctgtagcgag 240 
aacaacatca acttcttcaa ccctgtgctg gccgccctgt acctcggcat cccagtggcc 300 
acctccaacg atatgtacac cgatggcgag ctgaccggCG acctgaacat ctccaagcca 360 
accatcatgt tcagctccaa gaaggccctg cccctgatcc tgagagtgca gcagaacctg 420 
agcttcatca agaaggtggt ggtgatcgac agcatgtacg acatcaacgg cgtggagtgc 480 
gtgtctacct tcgttgcccg gtacaccgac cacaccttcg acccactgtc cttcacccca 540 
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aaggacttcg accccctgga gaagatcgcc ctgatcatgt catcctccgg caccaccggc 600 

ctgcctaagg gcgtggtgct gagccacaga agcctgacca tcagattcgt ccacagcagg 660 

gaccccatct acggcacccg caccgtgccc cagacctcca tcctgtccct ggtgcoattt 720 

caccacgcct tcggcatgtt caccaccctg tcctacttcg tggtgggcct gaaggtggtg 780 

atgctgaaga agttcgaggg cgccctcttc ctgaagacca tccagaacta caagatccct 840 

acaatcgtgg tggcccctcc agtgatggtg ttcctggcta agagcccact ggtggatcag 900 

tacgatctgt ccagcctcac cgaggtggct accggcggcg ctcctctggg caaggatgtg 960 

gccgaggctg tggccaagag attgaagctg cctggcatca tccagggcta cggcctgacc 1020 

gagacctgct gcgctgtgat gatcacccct cacaacgctg tgaagaccgg ctccaccggc 1080 

agacccctgc catacatcaa ggctaaggtg ctggataacg ctaccggcaa agccctggga 1140 

ccaggcgaga gaggcgagat ttgcttcaag agcgagatga tcatgaaggg ctactacaac 1200 

aaccctgagg ccaccatcga caccatcgac aaggatggct ggctgcactc tggcgacatc 1260 

ggctactacg acgaggatgg caacttcttc atcgtggatc ggctgaaaga gctgatcaag 1320 

tacaagggct accaggtggc ccctgctgag ctggagaact tgcttctgca gcacccaagc 1380 

atcgctgatg ccggcgtgac cggcgtgccc gacgagttcg ctggccagct gcctgctgct 1440 

tgtgtcgtgc tggagtctgg caagacattg accgagaagg aggtgcaaga tttcatcgcc 1500 

gcccaggtga ccccaactaa gcacctgcgg ggcggcgtgg tgttcgtgga cagcatccct 1560 

aaaggcccta ccggcaagct gatcagaaag gagctgcggg agattttcgc ccagagagcc 1620 

ccaaagtcca agctgtaa 1638 

<210> 17 
<211> 75 
<212> DNA 

<213> Phrixothrix Red Luo if erase 
<400> 17 

cagcaggact acaattatat caatcattat ataaatattc ttatattact gacggaataa 60 

tcgatgccca tacca 75 



<210> 18 
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<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 18 

gcaggactac aattatatca atcattatat aaatactcgt atattactga cggaataatc 60 
gatgcccata c 71 



<210> 19 

<211> 77 

<212> DNA 

<213> Phrixothrix Red Luc if erase 



<400> 19 

caatgaagta atatcatatg ctcaaatatt tgaaacaagt tgccgcttgg cagttagtct 60 
agaaaaatat ggcttgg 77 



<210> 20 
<211> 75 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 20 

aatatttgaa accagctgcc gcttggcagt tagtctagag aaatatggct tggatcataa 60 
caatgttgtg gcaat 75 



<210> 21 
<211> 77 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 21 

gaaaacaaca tacacttttt tggcccttta attgctgccc tataccaagg aataccaatg 60 
gcaacatcaa atgatat 77 



<210> 22 

<211> 73 

<212> DNA 

<213> Phrixothrix Red Luc if erase 



<400> 22 

acttttttgg ccctttaatt gctgctttat accaagggat accaatggca acatcaaatg 60 
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atatgtacac aga 73 



<210> 23 
<211> 71 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 23 

catcaaatga tatgtacaca gaaagggaga tgatcggcca tttgaatata tcgaaaccat 60 
gccttatgtt t 71 



<210> 24 
<211> 77 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 24 

tttattctga aagtacaaaa acatctagat tttctcaaaa aagtcatagt cattgatagt 60 
atgtacgata tcaatgg 77 



<210> 25 
<211> 77 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 25 

atgtacgata tcaatggcgt tgaatgcgta tttagttttg tttcacgtta tactgatcac 60 
gcctttgatc cagtgaa 77 



<210> 26 
<211> 75 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 26 

atatcaatgg cgttgaatgc gtatttagct ttgtttcacg gtatactgat cacgcctttg 60 
atccagtgaa attta 75 



<210> 27 

<211> 77 

<212> DNA 

<213> Phrixothrix Red Luc if erase 
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<400> 27 

gtatttagct ttgtttcacg ttatactgat cacgcgttcg atccagtgaa atttaaccca 60 
aaagagtttg atccctt 77 



<210> 28 
<211> 77 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 28 

tttaacccaa aagagtttga tcccttggaa agaaccgcgc taattatgac atcatctgga 60 
acaactggat tgcctaa 77 



<210> 29 

<211> 81 

<212> DNA 

<213> Phrixothrix Red Luc if erase 



<400> 29 

gaaccgcatt aattatgaca tcatctggaa caactggcct gcctaaaggg gtagtaataa 60 
gccatagaag tataactata a 81 



<210> 30 

<211> 73 

<212> DNA 

<213> Phrixothrix Red Luc if erase 



<400> 30 

ctggattgcc taaaggggta gtaataagcc ataggagtat aactataaga ttcgtccata 60 
gcagtgatcc cat 73 



<210> 31 
<211> 77 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 31 

aagaaatttg agggcgaatt cttcttaaaa accatccaaa attacaaaat cgcttctatt 60 



gtagttcctc ctccaat 



77 
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<210> 32 
<211> 71 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 32 

agggcgaatt cttcttaaaa accatacaaa actacaaaat cgcttctatt gtagttcctc 60 
ctccaattat g 71 



<210> 33 
<211> 77 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 33 

gttcctcctc caattatggt atatttggct aaaagtcctc tagtcgatga atacaattta . 60 
tcgagcttaa cggaaat 77 



<210> 34 
<211> 73 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 34 

tttggctaaa agtccattag tcgatgaata caatctgtcg agcttaacgg aaattgcttg 60 
tggagggtct cct 73 



<210> 35 
<211> 73 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 35 

ggaaattgct tgtggagggt ctcctttagg aagagacatc gcagataaag tagcaaagag 60 
attgaaagta cat 73 



<210> 36 

<211> 77 

<212> DNA 

<213> Phrixothrix Red Luc if erase 



<400> 36 

gggtctcctt taggaagaga tatcgcagat aaagtagcca agagattgaa agtacatgga 60 



WO 2004/099421 PCT/JP2004/006362 

35/41 

atcctacaag gatatgg 77 



<210> 37 
<211> 73 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 37 

ggatatggat taaccgaaac ctgcagcgct ctaatactga gccccaatga tcgagaactt 60 
aaaaaaggtg caa 73 



<210> 38 
<211> 77 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 38 

ccgaaacctg cagcgctcta atacttagcc ccaacgatag agaacttaaa aaaggtgcaa 60 
ttggaacgcc tatgcca 77 



<210> 39 
<211> 81 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 39 

ctaatactta gccccaatga tcgagaactt aaaaagggtg caattggaac gcctatgcca 60 
tatgttcaag ttaaagttat a 81 



<210> 40 
<211> 73 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 40 

tgggaaggcg ctaggaccaa gagaaaaagg cgagatttgc ttcaaaagtc aaatgcttat 60 
gaaaggatat cac 73 



<210> 41 
<211> 77 
<212> DNA 
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<213> Phrixothrix Red Luc if erase 



<400> 41 

aaaaggcgaa atatgcttca aaagtcaaat gcttatgaag ggctatcaca acaatccgca 



60 



agcaactcgt gatgctc 



77 



<210> 42 
<211> 75 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 42 

tccgcaagca actcgtgatg ctcttgacaa agatgggtgg cttcatactg gggatcttgg 60 
atattacgac gaaga 75 



<210> 43 
<211> 73 
<212> DNA 

<213> Phrixothrix Red Luciferase 
<400> 43 

gacagattta tctatgtagt tgatcgattg aaagagctta ttaaatataa aggatatcag 60 
gttgcgcctg ctg 73 



<210> 44 
<211> 77 
<212> DNA 

<213> Phrixothrix Red Luciferase 
<400> 44 

atttatctat gtagttgatc gattgaaaga actcatcaaa tataaaggat atcaggttgc 60 
gcctgctgaa ctggaaa 77 



<210> 45 
<211> 75 
<212> DNA 

<213> Phrixothrix Red Luciferase 
<400> 45 

cgcctgctga actggaaaat ctgcttttac aacacccaaa tatttctgat gcgggtgtta 60 



ttggaattcc ggacg 



75 
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<210> 46 

<211> 77 

<212> DNA 

<213> Phrixothrix Red Luc if erase 



<400> 46 

ctgaactgga aaatctgctt ttacaacatc ctaatatttc tgatgcgggt gttattggaa 60 
ttccggacga atttgct 77 



<210> 47 

<211> 75 

<212> DNA 

<213> Phrixothrix Red Luc if erase 



<400> 47 

ttacaacatc caaatatttc tgatgcgggt gtcattggaa ttccggacga atttgctggt 60 
caattacctt ccgcg 75 



<210> 48 
<211> 77 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 48 

tgcgggtgtt attggaattc cggacgaatt tgctggtcag ttaccttccg cgtgtgttgt 60 
gttagagcct ggtaaga 77 



<210> 49 
<211> 73 
<212> DNA 

<213> Phrixothrix Red Luc if erase 
<400> 49 

aactaaacat cttcgaggcg gtgtcgtatt tatcgacagt attccaaaag gcccaacagg 60 
aaaactcatg aga 73 



<210> 50 

<211> 48 

<212> DNA 

<213> Phrixothrix Red Luc if erase 



<400> 50 
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gaactccgtg caatatttgc ccgggaacag gcaaaatcaa aactataa 48 



<210> 51 
<211> 77 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 51 

cccagggacc ccctggacct gggcaccgcc ggcattoagc tctacagagc cctgaccaac 60 
ttctccttcc tgaggga 77 



<210> 52 
<211> 77 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 52 

cctgggcacc gccggcatcc agctgtacag ggccctgacc aacttctcct tcctgaggga 60 
ggccctgatc gacgccc 77 



<210> 53 
<211> 79 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 53 

gtggtgtctt acgccgacat cctggagaac agctgtagac tggctaagtg ctacgagaac 60 
tacggcctgc gccagaaca 79 



<210> 54 
<211> 79 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luciferase 
<400> 54 

gcgccagaac agcgtgatct ccgtgtgcag cgagaatagc accatcttct tctaccccgt 60 
gatcgccgcc ctgtacatg 79 



<210> 55 

<211> 81 

<212> DNA 

<213> Rhagophthalmus ohbai Green Luciferase 
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<400> 55 

tcaagaaggt ggtgctgctg gacagcaagg aggatatggg cgaggcccag tgcctgagca 60 
acttcatggc ccggtactcc g 81 



<210> 56 
<211> 81 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 56 

tcaagccaag ggacttcgac gccaaggagc aggtggccct tattatgtcc tcctctggca 60 
ccaccggcct gccaaagggc g 81 



<210> 57 
<211> 75 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 57 

atcgagaagt acagaatccc aacaatcgtg ctggcccctc ctgtgatggt gttcctggcc 60 
aagagccccc tggtg 75 



<210> 58 
<211> 79 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 58 

atcccaacaa tcgtgctggc cccccccgtg atggtgttcc tggctaagag ccccctggtg 60 
gaccagtacg acctgtcca 79 



<210> 59 
<211> 75 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 59 

gagaggtggc caccggcggc gcccctgtgg gcaccgaggt tgccgtggcc gtggccaagc 60 



ggctgaagat cggcg 



75 
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<210> 60 
<211> 75 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 60 

gccatcgaca aggagggctg gctgcactcc ggcgacgtgg gatactacga cgacgatggc 60 
cacttcttcg tggtg 75 



<210> 61 
<211> 73 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 61 

ctccggcgac gtgggctact acgacgacga tggacatttc ttcgtggtgg accggctgaa 60 
ggagctgatc aag 73 



<210> 62 
<211> 81 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 62 

cgacgatggc cacttcttcg tggtggaccg gctgaaagag ctgatcaagt acaagggcta 60 
ccaggtggcc cccgccgagc t 81 



<210> 63 
<211> 71 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luciferase 
<400> 63 

agtggctgct gctccagcac ccatccatca aggatgccgg cgtgaccggc gtgcccgacg 60 
aggccgccgg c 71 



<210> 64 

<211> 75 

<212> DNA 

<213> Rhagophthalmus ohbai Green Luciferase 



<400> 64 

ccgagcagga gatcatcgac tacatcgccg agcgagtgtc tcccaccaag cgcatccggg 60 
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gcggcgtcgt cttcg 75 



<210> 65 
<211> 71 
<212> DNA 

<213> Rhagophthalmus ohbai Green Luc if erase 
<400> 65 

gagcgggtgt cccccaccaa gcgcatccgg ggcggagtcg tcttcgtgga cgacatcccc 60 



aagggcgpca c 



71 
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realized stable expression in mammiferous cells", the group whose special 
technical feature resides in "green photoprotein derived from 
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